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The Technology Application Center (TAC) is

one of six NASA-sponsored, nonprofit, re-
gional centers for the transfer of technology
to industry, local government, and the private
sector in general. Through TAC, access to
most of the world's available technical
information is conveniently and inexpensively
provided to potential users, regardless of
their size or technical interest area.

Through its professional staff, TAC offers
a wide variety of technical information and
technological support serviges.

You are invited to contact the center directly
for details and a discussion of how we can
further serve your needs.

Technology Application Center
University of New Mexico
Albuquerque, New Mexico 87131
(505) 277-3622

This material is disseminated under the
auspices of the National Aeronautics and
Space Administration in the interest of
information exchange. WNeither the United
States government nor the University of New
Mexico assumes any liability for its content
or the use thereof.
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INTRODUCTION

This is the second quarterly update of 1977 of Solar Thermal Power
Generation.

In a continuing effort to compile the most current information frem
computerized data bases, the Technology Application Center has com-
bined the efforts of its staff to produce this issue. The layout
of this issue is slightly atypical, since many staff members had a
hand in its publication. However, we trust the reader will find
the breadth and depth of the information equal to the usual high
standards of quality.

In this issue the most active areas ars sections; 10,000 Energy
Overviews, 16,000 Wind Conversion and 19,000 Other and Combined
Systems. We are finding the developments in Wind Conversion to te
of increasing interest.

We appreciate comment and suggestions the reader may have that would
improve the utilization of the publication consequently resulting
in a more reader responsive publication.

Geoffray C. Bell
Technical Editor

Contributors:

Eugene Burch
Charles Fears
Gilbert Rivera
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GUIDE TO USE OF THIS PUBLICATION

A number of features have been incorporatad to help the
reader use this document. They consist of:

A TABLE OF CONTENTS listing general catesgories of
subject content and indexes. More specific coverage
by subject title/keyword and author is available
through the appropriate index.

CITATION NUMBERS assigned@ to each raference. These
numbers, with the prefix omitted, are used instead

of page numbers to identify refaerences in the various
indexes. They are alsc used as TAC identifier numbers
when dealing with document orders; sco please use the
ent%re (p;e?ix included) citation number when corres-
ponding with TAC regarding a rerference. An open ended
numbering system facilitatss easy incorporation of sub-
sequent updates into the organizaticn of the material.
In this system, numbers assigned to new citations in
each category will follow directly the last assigned
pumbers in the previocus publication. The citation
number of the last reference on each page apgears on
the upper right-hand corner of that page to facilitate
quick location of a specific term.

A REFEDENCE FORMAT containing the TAC citation number,
title of reference, author, cocrporate affiliaticn,
reference sources, contract or grant number, abstract
and keywords. The raference source tells, to the best
of our knowledge, where the refersnce came from. IZ
from a periodical, the referance source contains the
pericdical's title, volume number, page number andéd date.
If for a report, the reference source contains the rs-
port number assigned by the issuing agency, numker of
pages and date.



--An INDEX OF AUTHORS alphabetized by author's last
name. A reference's author is followed by the
reference's citation number. For multiple authors,
each author is listed in the index.

--2n INDEX OF PERMUTED TITLES/KEYWORDS affords access
through major words in the title and through an
assigned set of keywords for each citation. A ref-
erence's title is followed by the reference's cita-
tion number. In the indexes, all the words pertaining
to a reference are permuted alphabetically. Thus,
the citation number for a reference appears as many
times as there are major title words or keywords for
that reference. The permuted words run down the center
of an index page. The rest of the title or keywords
appear adjacent to a permuted word. Since a title
or set of keywords is allowed only one line per per-
muted word the beginning, the end, or both ends of a
title or set of keywords may be cut off; or, if space
permits, it will be continued at the opposite side of
the page until it runs back into itself. A # indicates
the end of a title or set of keywords while a / indi-
cates where a title or set of keywords has been cut
off within a line.
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10,000 EHERGY OVERVIEWS

§777 190453 OUR ZNERGY FUTURE - THE ROLT OF RESEARCI, DEVELOPMENT, AND DEMONSTRATION IM REACHING
A VATIONAL CONSENSUS CN ZNERGY STPPLY - 200X

Xasa, D.Z., Davize, M.D., Freim, J.3.,, Gilliland, M.W., Rycroft, R.W., Wilbanks, T7.J.,
(Oklanhoma, University, Norman, OK), NSF SIA-74-17866, Sil p., L976, University of Cklanoma
Prass, Researcik Supported by the ¥ational Science roundation Yorman, OK, A77-25224, $13.95

mhe role of research, develcpment, and demonstration (RD and D) in the anergy supply systam
is axamined and an investigation is conductad regarzding the snergy supply alternacives and RD and
D needs. Solid fuels considerad are ralacad ta coal, organic wastae, and sroduce of anersy
farms. a description of gaseous and liguid fuels is prasentad, caking into account natural
gas, gaseous fuel Zrom 0il, coal gasification, gasacus Zuels frem organic materials, domestic
crude oil, coal liguefaction, oil shale, tar sands, and the liquefaction of organic natarials.
ipproaches for optainizg energy in the form of elaciricity ars discussed., giving attention to
fossil fuels, orsanic materials, nuclear £ission, auclear Zfusion, geotnermal power, aydroelactIic
power, solar elactric power, and a comparison of electricity supply systems. Aspects of solax
heating and cooling ars discussed alcng with hydrogen energy systems.

(ALTERNATE SQURCES, OVERVIEW)

ST77 10046 OVERSIGET HEARINGS; MNEAR TERM ENERGY R AND D, 1976 EZRDA PLAN AND PROGRAM, VCLUME 3

(Commit=se on Science and Tachnology, U.S. House), V 3:286, ¥6Q, 1976, Washington GFQ Hearings
Sefora Suscomm. on Inergy 32es., Devalopment and Damonstraticn (Fossil Fuels) of Comm. on 3ci.
ané Technol., %4th Congr., 24 Sess., Jan 28, 19376, NV7-7371l4
Avail:Subcomm. on Znazgy Res., Davelopment and Demonstration

No Abstract Available

ST77_10047 NATIONAL PLAN FOR EZNERGY RESEARCE, DEVEILOPMENT AND DEMONSTRATICN CREATING ENERGY
C30ICSS FOR THE FUTURE. VOLUME 2 PRCGRAM IMPLIMENTATION - FOSSIL TUELS, SOLAR
ENZRGY, AND GZOTHERMAL ENERGY -

(SRDA, Washington, DC), ERDA=-T76-1-VOL-2, N77-12600
Avail::NTIS

The Federal Enersy Resaearch, Development, and Demcnstration programs aow undsrway ars
describad along with possible future efforts. Financial data for FY 75, FY 76, and FY 77
ars prasentsd. Cnergy :echnology programs, supporting technclogy programs, snergy-ralatad
supporting activitias, special analyses, and. an appendix are included. Fossil snergy (coai,
setroleum, and natural gas), sclar energy, and geothermal energy, ars discussed tcgether witl
conservaticn, Susion sower, fission power, and the nuclear fuel cycle.

(CVERVIEW, ALTERNATZ SCURCES, CONSERVATION)

§T77 10048 STUDY OF MANPOWER REQUIREMENTS 3Y OCCUPATION FCR ALTERNATIVE TECHENCIOGIZS Iy TEE
INERGY-RELATED INDUSTRIES, ONITED STATES, 1370 TQ 1520, VOLUME 1

Gutmanis, I., Guiland, L.S., McSrayer, R.A., McXenna, R.?., Paul, A., (National Planning
Association, 'Washingeten, DC), NSF-GR~32464, 260 2., Sponscred in sarzs by the Cept. of Labor,
TEA-C-03~30232-00, FEA/3-75/387-VOL-L, PB~243474/4, N77-70231
Avail:NTIS

No Abstract ivailable

ST77 _1C043 STTDY OF MANPCWER REQUIREMENTS 3Y OCCUPATION FOR ALTERNATIVE TECIENOLOGIES IN THE
ENERGY~-RELATED INDUSTRIZS, ONITED STATES, 1370 TO 1390, VOLUME 3

Gutmanis, I., Guiland, L.S., Mc3rayer, R.A., ¥cXenna, R.?., Paul, A., (Naticnal Planning
Association, Washizgton, DC), NSF-GR-32464, 199 3., Sporsorsd in part by the Dept. of Labor,
FE3-C-03-50232-00, FEA/B-73/390-VOL-3, ?3-243477/7, N77-70279
Avail:NTIS

Vo Abstract Available

§T77_10053  SNERGY OPTIONS DURING THE NEXT TWENTY-FIVE YZARS. CONVENTIONAL FUELS, NUCLIAR
POWER AND RENEWABLEZ EINERGY SOURCIS

Pikul, R.P., Zraket, C.A., (MITRE Corp., Bedford, MA), 69 7., MT4~32, N7T7-70475
Avail:NTIs

¥o Abstzact Availabla
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ST77 10051 ENERGY USE AND CLIMATE ~ POSSIBLZ EFFECTS OF USING SOLAR ENERGY INSTZIAD OF STCORED
ENERGY

Greeley, R.S., (MITRE Corp., Bedford, MA), 49 p., Sponsored by NSF, M74-66, N77-70479
Avail :NTIS
No Abstract Available

ST77 10052 STUDY OF MANPOWER REQUIREMENTS B3Y OCCUPATION FOR ALTERNATIVE TECINOLOGIES IN THE
- ENERGY-RELATED INDUSTRIES, UNITED STATES, 1970 TO 1990. VOLUME 2, PART A

Gutmanis, I., Guiland, L.S., McBrayer, R.A., McXenna, R.P., Paul, A., {(National Planning
Association, Washington, DC), NSF-GR-32464, 201 p., Sponsored in part by the Dept. of Labor,
FEA-C-03-30232-00, FEA/B-75/388-VOL-2-PT-A, PB-243475/1, N77-70280
Avail:NTIS

No Abstract aAvailable

§T77 10053 ENERGY RESOURCES ALTERNATIVES COMPETITION - PROGRESS REPORT, FEB 1-DEC 31, 1975

Matzke, D.J., Osowski, D.M., Radtke, M.L., (Score, Inc., Cambridge, MA), 208 p., COO-2698-l,
E(11-1)-2698, N77-19635
Avail :NTIS

The objectives and results of the Intercollegiate Enargy Resourcs Alternatives Competition
are described. e goal of the competition was to design and build prototype hardware which
provided space heating and cooling, hot water, and electricity at a level appropriata to the
needs of homes, farms, and light industry. The hardware projects were powersd by such non-
conventional energy sources as solar energy, wind, biologically produced gas, coal, and ocean
waves. The competition rules emphasized design innovation, economic feasibility, practicality,
and marketability.

(ECONOMICS, RESIDENTIAL, ALTERNATE SOURCES)

ST77 10054 ENVIRONMENTAL TECENOLOGY '76, INSTITUTE OF ENVIRONMENTAL SCIENCES ANNUAL TECHNICAL
MEETING, 22ND, PROCEEDINGS

Anon, (Inst of Environ Sci, Mount Prospect, IL), Inst of Environ Sci Annu Tech Meet, 22nd, ?Proc,
Philadelphia, PA, 564 p., Apr 26-28, 1376, Publ by Inst of Environ Sci, Mount Prospect, IL,
1976

The Procsedings contains 94 papers presented at the meeting. A wide range of subjects
is covarad, including pyrotechnic shock and shock testing, aerospaca and environmental acoustics,
fossil energy, solar enargy, thermal simulation, contamination of spacacraft systems, life
cycle environments tachnology, air pollution, water pollution, solid waste technology, and others.

{OVERVIEWS, ENVIRONMEUT)

ST77-13053 ADDRESS BY HIS EXCILLENCY MINISTER LUBBERS ON THE OCCASION OF THE SILVER ANNIVERSARY
METTING OF THE EUROPEAN ASSOCIATION OF EXPLORATION GEOPHYSICISTS IN THE HAGUE,
JUNE 1, 1976

Anon, Geophys Prospect, V 24:411-417, N3, Sept 1976
) Activities of the Intsrnational Energy Agency in the f£ields of fuel supply, 2nergy conserva-
tion, hydrogen fuel, solar and geothermal energy, and systems analysis are reported. Coal

c:chnqlggy, nuclear safety, wind and wave power, ocsan thermal gradients, biomass conversion,
and mining R&D advancas are noted.

(CONSERVATION)

ST77 10086 ENERGY ALTERNATIVES: A COMPARATIVE ANALYSIS

Anon, (Univ of OK, Sci and Public Policy Program, Norman), Energy Alternatives; A Comp Anal
Prep for Counc on Eaviron Qual by Univ of OK, Sci and Public Pelicy Program, Norman, var
vagings, 1975
Avail:Supt of Doc, GPO, Washington, DC

_ This report provides descriptions and data on the major energy rasource systems in the
United States and suggasts procedures for using these descriptions and data. The rasport
is divi@ed into two major parts. Part I (Chapters 1 through 13) contains descripticns of the
;ogl, oil shales, crude oil, natural gas, tar sands, nuclear fission, nuclear fusion, geothermal,
hydroelectric, organic wastes, and solar energy resource systems plus descriptions of aelectric
power generation and energy consumption. In addition to discussing the resourca and development
technologies, each rescurce systsam description contains data on energy efficiencies, anviron=
mental resicduals, and economic costs. Part II (Chapters 14 through 16) ~ describes oprocedures
for using the descriptions and data contained in Part T in systematically avaluating and

comparing the residuals, efficiencies, and economic costs of a proposed anergy action and its
alternatives. i ’

(ECONOMICS, ENVIRONMENTAL IMPACT)




STTT L0037 ASHPAE TRANSACTICNS, PROCZIDINGS CF THEI ASHRAE SZIMIANNUAL MEESTING, VOLUME 52,
PART 1, 1376

Aancn, (ASHRAE, Vew York, NY), ASHRAE Trans, ¥V 22:1132, ot 1, 1976, Proc of c=e ASHRAE Semiannu
Meet, Dallas, TX, Teb 1i-3, 1978

Proceedings include 22 tachnical and 31 symposium papers. Tachnical vapers contributa
to the studies, fia2ld svaluvation, =2xperimental detsrmination and measursment of varicus air
cenditioning, cooling, heating and rafxigeration svstams in buildings, laboratoriss and other
facilities. Symposium papers cover the work, develcopments and innovations in =hke $iszld of z2nergy
raguirement, use and conservation concsarning bSuilding aeatiag and cooling; and instrumentation

and testing machinery used Zor invescigation of heating and csoling svsteams including svstems
solar enexrgy usilizasion.

(COMSERVATICN, HEATING & COOLING)

ST77 100S8 ENVIRONMENTAL IMPACT OF ENERGY PRODUGCTION: HEAT AND MASS TRANSFER PROBLIMS

Spaléing, D.3., (Imp Coil of Sci & Technol, London, EZngland), Int Semin on Future Ernergzy 2zod -
Heat and Mass Transfer Probl, Qubrowvanik, Yugoslavia, V 2:729-745, 34 cefs, Aug 25-30, 1375,
Publ by Hemisphera Publ Corp, Washington, OC, 1376 .

Redistribution and heat-transfar procasses occurring when natural waters are "thezmally
Pollutaed” are examined. 3IFeat-trangfar processes which occur within the atmosphars and chemical-
sollution processes ars implicitly traated by resason of tie analogy hetween 29at and mass
trangfar.

(POLLGTION)

ST77 10059 ZNERGY -~ A RENEWED CIALLZNGE TO INGINEZEZZRS

Fawthorne, W., Znergy Dig, V 3:4-3, N2, Apr 1975

This lactura raviews the world growth in snergy consuxstion, the iadustzial and residential
anergy demand in 12 westarn Zuzopean and Nor<th Americarn countziss, the nasticnal demand Zor
energy sourgsas (oil, natural gas, sclid fuels, watar power, and nuclaar) in most of thase same
ccuntrias, estimations of the world demand and raserves of petroleum a3 of September 1972
and of January 1975, and estimatas of a2conomically recoverable worldwide coal regerves asg of
1374. The problems of energy conservation ars considared, including possibla incentive and
coerzive approaches. Some raviewabla energy resources ara brisfily discussed with amphasis on
sclar 2nergy for heating.

(CTERVIEWS, CONSZIVATION)

ST77 10060 INERGZI SCURCZS fOR THE FUTURE AND TREIR EZSTECTIVE UTILIZATION

Fald, 3.T., (MIT, Cambridge, England), Aspects of Znergy Convers, Proc of a Summer Sch,
Lincoln Call, Oxford, Zagland, p. 313-820, July 1l4-25, 1375, Publ by Pergamen Press, Iac,
Zlasfozd, NY, 1976

Replaceament of oil by coal (used nonpallncingly), by hydzopower and possibly by other
simole but indirect 3orms of solar onergy - wind, tidal ~ tcgecher with the provision of
altarmative fuels for use in transportation is discussed togather with prasent fission pawer
availability and use of geothermal energy. =ydsogen as energy carriesr, auclear fusion, anrd
direct solar energy conversion ara considered along with need for anergy conservation.

(CONSEXVATION, ALTERNATE SOURCES)

ST77 10061 ENVIRONMENT AND ENERGZ PRODUCTION AFTER THE YZAR 2000

Gibrat, R., (SOLMER, Francs), Iat Semin on Future Znergy ?rod - Heat and Mass Transfar 2robl,
Dubrovnik, Yugoslavia, Vv 1:27-42, Aug 25-30, 1975, Publ by Hemisphere 2ubl Corp, Washiagton,
DC, 1376, See ST77-10025

Trands in nuclear economy are traced. Development of fast breeders and high temperature
rsactors, and possibilitiag of hydrogen fuel are reviawed. Secondary technologies, sclar and
geaothermal ensrgy, nuclear fusion and ralated eavironmental roblems ars discussed.

(ENVIRONMENTAL IPACT, ALTESNATIVES)

ST77 10062 INFLOENCT OF ENERGY CUSE ON TUTURE IMDUSTRIAL PROCSSSES

Hadlow, M.Z., 3uss, 3., (Electr Res Asscc, Surrev, Zngland), Aspects of Inergy Convers, 2roc
of 2 Summer Sch, Lincoln Coll, OxZerd, Sagland, . 533-386, 19 refs, July l4-25, 1373, Pusl
by Peryamon Press, Inc, Elmsford, NY, 1376

ITprovesents in the effective usilization of enercy in industrial production ars suggestad.
Tialds of enmergy R&D are mapped for various branches of industsy, and fuel economy raccmmenda-~
tions are made.

(CONSZIVATION)
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ST77 10063 ALTERNATE SOURCZS OF ZMNERGY: A 3I3SLIOGRAPHY OF SOLAR, GECTHERMAL, #IND, AND TIDAL
ENERGY, AND ENVIRCONMENTAL ARCHITECTURE

farrah, B.X., Harrah, D.F., Alternate Sources of Energy: JA 3ibliiogr of Sol, Geotherm, Wind,
and Tidal Energy, and Environ aArchit, 201 »., Publ by Scarecrow Press, Inc, Metuchen, NJ,
1975

This volume contains a bibliography composed of more than 1700 entries, mostly on solar
energy. Included also are a number of sources dealing with wind, geothermal and tidal power.
The listings are divided into six subject areas: Various unconventional sources of energy:

solar energy; geothermal energy; wind energy; tidal energy: and environmental architecture
(climate and energy). -

(OVERVIEWS, ALTERNATE SOURCES)

ST77 10064 HEAT AND MASS TRANSFER PROBLEMS ASSOCIATED WITH ALTERNATIVE ENERGY PRODUCTION

Ramachandran, A., (Dep of Sci & Technol, New Delhi, India), Int Semin on Futura Znergy Prod =~
Heat and Mass Transfer Probl, Dubrovnik, Yugoslavia, V 2:639-651, 18 refs, Aug 25-30, 1975,
Publ by Hemisphers Publ Corp, Washington, DC, 1976

Direct and indiract utilization of solar energy, ocean thermal gradients, photosynthetically
created organic matter, and geothermal energy sources are reviewed with the aim of devising
efficient generation methods. Hydrogenation, hydrogasification, pyrolysis, bioconversion, and
enargy »roduction from organic wastes are considered.

(OVERVIZW, ALTERKATIVE PCWER GENERATION)

ST77 10065 PERSPECTIVES FOR WORLD ENERGY PRODUCTICN

Denton, J.C., (Am Technol Univ, Killeean, TX), Int Semin on Future Energy Prod - Heat and Mass
Transfer Probl, Dubrovnik, Yugoslavia, V 1:15~26, 18 raefs, Aug 25-30, 1975, Publ by Hemisphere
Publ Corp, Washington, DC, 1976

A limited survey of the world's energy source forms is presentad and the conclusion drawn
is that energy resourcas ars plentiful and equal to the task of fulfilling mankind's needs.
The quastion then is one of the futurs energy production systems and their impacts on the
sarth's environment. The desirable features of futura energy production systems ars to (1)
use high quality thermal energy sources, {(2) use non-thermal energy driven conversion systems,
and (3) preserve the quality of energy as much as possible during physical transport.

(ENVIRONMENTAL IMPACT, SURVEY)

ST77 10066 RENEWABLE ENERGY, SOCIETY AND THE ENVIRONMENT

MacDonald, R.G., (York Univ, Torento, Ontario), p. 297-317, Proc Ont Ind Waste Conf 23rd,
Toronto, Ontario, June 13-16, 1976

One energy technology which holds promisa for alleviating both energy shortages and anviron-
mental problems and which is described in this paper, is that of renewable energy, solar energy,
wind power and anergy from biomass materials including organic wastes. <Contrary to a widely
held perception, renewable energy technology is essantially "in hand” and could be rapidly
applied to our energy problems. Cartain institutional barriers remain to be overcoma. Industry
has a critical role to piay in the large-scale davelopment and disseminaticn of this technology.

(ENVIRONMENTAL IMPACT, COMMERCIAL AVAILABILITY)

ST77 10067 ENERGY AND THE DEVELOPING COUNTRIES

Dunn, P.D., (Univ of Reading, England), Aspects of Energy Convers, Proc of a Summer Sch,
Lincoln Coll, Oxford, England, p. 621-641, 9 rafs, July 14-25, 1975, Publ by Pergamcn Prass,
Inc, Elmsford, NY, 1976

Complamentary role for the grasater use of small scale, rural based, power plant used to

assist develcoment is explained. Solar energy utilization, and methane gas generation from
wasta are discussed.

(POWER PLANTS, METHANE PRODUCTION)

ST77 10068 FUTURE ENERGY PRODUCTION SYSTEMS: HEAT AND MASS TRANSFER PROCESSES, VOLUME 1
AND VOLUME 2

Denton, J.C., ad., Afgan, N.H., ad., (Am Technol Univ, Killeen, TX}, Int Semin on Tuture Energy
Prod ~ Heat and Mass Transfer Probl, Lect and Pap, Dubrovnik, Yugoslavia, V 2:866, Aug 25-30,
1375, Publ by Hemisphere Publ Corp, Washington, DC, 1376

Sixty-eight papers by various authors are presented. The topics discussed are: World
energy production, anvironment, solar energy, mass transfar, heat storage, solar concentrators,
avaporators, convection, anuclear power, hydrogen production, reactor cores, pressure drop,
annular flow, bciling helium, steam generators, magnatohvdrodynamic power systems, downflow,
turbulent neat transfer, geothermal energy, aguifesrs, f{reon-operated power plants, coal
gasification, combustion, pyrolvsis, nydrogasification, fluidized beds, liguid lead heat ex-
change, altarnative 2nergy, production, laminar flow, ocean thermal power plant, environmental

impacts of energy production, thermal impact of cooling watar, energy storage in lakes, burners,
and swirl flows. 4




§7TTT 12062 INZRGY CONSEXRVATION

Sixmons, W.3., (St. Joe Pap Co, Port st. Joa, FL}, TAPPI Alkaline Pulping Confi 2resr 1976:
TAPPI Conf Pap - Alkaline Pulping and Test, Zor Meet, Dallas, TX, p. 2831-284, Sept 13-L3, 1375
Znergy must e managed, just like any other industrial rasourca, if savings are o se

achieved. Capisal funds nmust Ze allccacted with wisdom and insight to provide the 2nergy-
afficiant systems and 2quipment that will be needed. 7This Jacer gives some derails on the
anergy csnservation >rogram which has been iatsoducsd at Sk. Joe Paper Company (Florida) in
1969.

(ZCONOMICS)

3T77 10079 ENERGZ -~ THZ INDUSTRY'S CEALLENGE AND QPPORTUNITY

Crise, 5.0., (Union Camp Corp, Franklin, VA), TAPPI Alkalins Pulping Conf Prepr 1375: TAPPI
Qonf Pap - Alkaline Pulping and Tast, Zor Meet, dallas, TX, ». 235-287, Sept 13-13, L3786

The industrsy ig faced with a serious long-range snergy problam. Fual prices have inczeasad
at an unreasonable rate, while availability is uncartain. This paper provides a brief accsunting
of deveral projacts in energy conservation ackively being pursued at Union Camp's Franklin
mill. The Unicn Camp mill at Franklin, Virginia is a typical bleached draft mill producing
in excass of 1,600 zons per day of Zine papers and coatad soard products. Tha average =otal
sower raquirements for a ton of preduct are in the order of 1,000 kilowatt Zours zer =om. As
a resul: of the energy consarvation afforts the lavel of overall sanargy consumpeion in the
mill has BSeen cut by roughly 29%.

(CONSZRVATION, ZCONOMICS)

ST77_10071 ENERGY CONSUMPTICN AND CCNSERVATION IN THE UNITED STATSS

Rothbery, J.E., (Univ of Washington, Seattle, WA), Aspects of Znergy Convers, Prac of a Summer
Seh, Lincola Coll, OxZord, Zngland, 3. 49-110, 36 refs, July 1l4-25, 1973, Publ by argacon Prass,
Iac, Slmsford, NY, 1378

Consumption patterns and end-uses which are =he largest consumers of anergy, anéd the
impact of some conservation options with emphasis on conservation measures which can have
scme effect during the next 10 or l3 vears are considared.

$T77 10072 DEMAND FOR NONFUEL MIIERALS AND MATERIALS 8Y THE UNITED STATES INERGY INDUSTRY.
1375-30

i%?::s. J.P., Bawiec, W.J., Rooney, L.F., 0SS Geol Suxrv Prof Pap, 22 p., N1006-a, 19 refs,
Estimates of nonfusl Rineral raw-amatsrial requirements for modular units of focssil fual,

ggothe{:alp hydroelectric, nuclear, and sclar snergy groduction in 2his rapert permii computa-
tion of total matesrial saquirements Zor other scenarios. Minizum estimatas of nonfuel nineral
raw-matarial raquiresments for all energy types 1975-30 indicate that concrets and iron ars
naeded in the largest tonnages, but that substantial quantities of other mactarials such as
aluminum, barite, sentonite, manganese, and nickel must also be available if tae Gnitad Statas
13 tO attain energyy independence by 1990.

ST77 10073 GCVENMENT 3ANKS QM 2?RIVATE SECTOR TO GAINM INERGY INDEPENDENCE
Richa:dszn. 8., (US Dep of Commer, Washingtom, DC), Consult Zng, 3arringuon, IL, ¥ 47:77-79,
N4, Qct 1375

The Adminisetration’s goal, says the Sacretary of Commerce, can be achieved with a miznimum
of regulation and maximum raliance upon the £Iee market ecsnomy.

(ZCCNOMICS, NATIONAL POLICY)

ST77 10074 ZNERGY PROGRAMS AT TZE JUHNS HOPRXINS UNIVERSITY APPLIZD PHYSICS LABORATORY
(Johns Hovkins Cniv, Laurasl, MD, Applied 2hysics Lab), 21 p., Sept 1976, APL/JBEU-ZQR/76~-3.
AD~AQ35 §14/7WE

fesults ars raportad on work in the Zollowing catsgories: starms of gacothermal anergy in
the statas of South Dakota, New Jammshire, Tlorida, and Arkansas; initial ncneiag=rical enercy
davelopment and utilization scenaric deavelcpmens at APL; MAritime aspec=s of OTEC slant-ships;
and a Community Annual 3tcrage Znergy Systsm (CASES).

ST77 104075 AN APPRAISAL OF IIZCTRICAL INEIGY ALTEINATIVES AVAIZAZLIE 70 THE STATE OF NEW YORX

Secker, 4., Wicks, F., Ierazunis, S., {(zensselaed Folyc=acimis Imst., Tzoy. 9Y, Cancer 2
- - - - _ - - - - - .
Tachnclegy issessment), 210 p., Oct 1376, RPI-TA-14, NYSERDX-T3/21, ?8=-262 373/3WE
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The development and application of a medel for the appraisal of aleczrical energy'a;tgrna-
tives available to the State of New Yorik is described. ?2rior work related to the acguisition
of a data base representative of the current and future systems for electTic power gJeneration
is summarized. The implications of new studies in the areas of wind turbines as a mode of
generation, solid wastes as an alternative Zuel, and sol;r energy for residential heating §nd
passive energy conservation to electrical energy generation in New Ygrk State are evaluat;a.

A calculational system that permits the appraisal of a broad range of scenarics in a consistent
manner is developed.

(CCMPARATIVE ANALYSIS)

ST77 10076 PRESENT AND NEAR-FUTURE DEMAND FOR ENERGY IN THE UNITED STATES

Sailor, V.L., (Brookhaven National Lab., Upton, NY¥), 23 p., apr 3, 13976, CONF=-730479~-1,

~21236 )
3N Z%ne hazards of forecasting and the limitations for analysis are discussed. Hz;to:;cal
tzends in enersy consumption, the correlation between anergy cqnlumption gné aconomic welfare,
and a driving force for change based on convenience, technological versatility, and aconomics
are discussed in a section prior to energy demand projections. At 3NL, 25 to.zo consuming
scenarios have been projectad in the following sectors: :esident;al, cgmmorcxgl, Lgdust:?.
alactric generation, and transportation. Aan example is followed involviag rasz@ant;al space
heating for 3 fuel types. The final section of the paper examinas the impact of prics increases
and conservation. It is concluded tiat if adequate supplies of energy are not availabla at
tolerable prices, consumption levels will adjust to balance demand‘aga;nst supply. It is
critical to the economic future that this balancing process be achiaved in an organized and
rational manner, rather than blundering into a situation where the Zorces of fual economics
solves the problem.

(OVERVIEW, CONSERVATION, ECONOMICS)

ST77 10077~ ENERGY TECHNOLOGY ASSESSMENT: CONSIDERATIONS OF GEOGRAPHICAL SCALE

Palmedo, P.F., (Brockhaven National Lab., Upton, NY), 20 p., May 15, 1976, CONF-760573-1,
3NL-21663

Energy tachnology assessment is the systematic evaluation of the implications of alternative
technological means to fulfill society's need for anergy. among the implications that ara of
copcern are economic and environmental impacts, requirements for physical and institutional
infrastructure, and required investments, for example, in research and development. Assessment
generally assumes, implicitly or axplicitly, a dacision to ba made. Both the set of implications
considered by the analysis and the decisions to be affectad hy it have characteristic geographical
scales. For impacts, the scale is detarmined by such things as the rangs of pollutant transport
which, in curn, is affected by physical geography. The geographic scale of decisions is detar-
mined almost completely by political juridictions. This paper discusses some of the implica-
tions of the differances between those scales and suggests an important rola for anergy tach-
nology assessment in mediating between them. Tha geographical morphology of energy technology
assassment, particularly as that assessment applies to public policy decisions, is of concsrn
here. The particular decisions that are dealt with ars those that can have a significant
effact on the set of tachnologies used by a country or in a region of a country in the future.
Some examples ars the determination of a national rasearch and development policy, the setting

of air pollutant emission standards for power plants, or the adoption of major energy pricing
policies.

(ECONOMICS, ENVIRONMENTAL IMPACT)

11,390 SOLAR OVERVIEWS

3777 11044 FEASIBILITY OF MEETING THE ENERGY NEEDS OF ARMY BASES WITH SELF~-GENERATED FUELS
DERIVED FROM SOLAR ENERGY PLANTATIONS Final Report :

Szego, G.C., (Intertechnology Corp., Warrenton, VA), l6l p., ARPA Order 2630, DACA23-74-C-
0009, ITC-260675, AD-A03ll63, N77-19662
Avail :NTIS

This project thoroughly investigatad the possibility of collecting and storing solar
radiation in plants especially grown for their fuel value as a source of fuel on U.S. army basas.
The study investigated the merit of producing this fuel at aenergy plantations at or near the
bases. The fuel would be used for directly fired steam generators, hot water heaters, spacs
heaters, and cocking. The research examined the major characteristics of energy plantations;
analyzed plant-matter production rates from daciduous plants; and examined fuel consumption
in stationary facilities at major trocp training centers. The possibilities and requirements
Of 2nergy plantations az Fort Benning, Fort Leonard Wood, and at army bases in general were
decailad. It ~as ccncluded chat energy plantat:ons could be Zzasible at approximately 13 large
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army bSases and that ths cest of solid “uel produced fzom them would ze approximatsly S1/1
million 3tu: the cost of syntletic nacusal gas produced f-=om plants was deteriined <o ce ap-
sroximacaly §3.10 =o $4.20/1000 srandard cu ft. Besides bSeing a gerpetually Isnewable fuel
source, it was Zound that snergy slancations could srovide independencs Zrcm otaer Iuel souxces,
=aduc®ion in Suture environmental problems caused by present fuals, and will productively use
land not now in active usa.

(ZCONCMICS, FUEL 2?RCDUCING)

STT7 11043 FEASIBILITY OF MEETZI T¥s INERGY YEZDS OF ARMY B3ASZS

NG TTY SELF-GENERATED YUELS
DERIVED FROM SOLAR EINERGY FLANTATICNS. Apsendixes A, 3,

w
3, and C Final Report

Szego, G.C.. (Taterzachnology Corp., Warrenton, va), 325 9., ARPA Qrder 2530, DACA23~74~C~
0003, ITC-260673-APP-A, ITC-260675-APP-3, 1TC-260675~APP—C, AD~-AQ31l64, N77-19663
Avail:NTIS

No Abstract Available

ST77 110486 TIELD INVESTIGATIONS OF SOLAR ZMNERGY CONVERTERS

Iosifyan, A.G., Fialkov, A.S., Davidovich, Y.G., Xuchinskava, 0.f., Petzosyan, L.S., Zaychikov,
$.G., Lysenko, T.V., (Air Forca Systems Command, Wright-®atterscn Af3, OH), 16 2., Trans.
Inte Znglish Zzom Vestn. Zlaktropropromysialanncsti, USSR, p. 38-43, N7, 1360, TID-TT-6l-36/
1+2, AD=-270794, N77-73983
Avail:NTIS

No Abstract Available

3T77 11047 ENVIRONMENTAL TECHNOLOGY '76; PROCIEDINGS OF THE TWENTY-SECOND ANNUAL TECANICAL
MEETING, PEILADELPHIA, 2A, APRIL 26-23, 137§

(Mount Prospect, IL, Instisuta of Environmental Sciencass), 583 p., 1376, Ffor Individual Items
See AT77-26028 ta A77-26072, ATT7-26027, PCsS22.00

_Attantion is given =9 pyrotschnic shock tasting, dynamics 3digital contrel, vibration
testing, aerospaca acgustics. snvironmental acoustics, fossil-fual anerygy, nuclear contamina-
tion control and testing, and saismic tasting. Also considered are thermal vacuum spacacrzat«
and system tasting, thermal simulation, spacscragt contamination, solar energy, and &Limatic;.

Instsumentation and :Ql—ablll TV, aix Boll‘.:lcn , Water z¢ llution . and sol—d wasts tSCJanQg v
34 -
are also considerad.

(OVERVIEW, ENVIRONMENTAL POLLUTION, FOSSIL FUELS)

ST77 11048 REVIEW - SILICON SOLAR CIIILS FOR TERRESTRIAL APPLICATIONS

Rouse, L.M., (Materials and Enar Resa = Tai 3 T Marari 3

T iatsasiars lararials A77—2508§Y arch Centxs, Taneran, Iran), Journal of Martarials Sciencs,
.. Advancas made iz the design and Zfabrication of high-efficiency solar calls, sarsicularly

stl;cag difZnsed ijunctions, ara reviewed along with tha aconomics of their application outside

the U.35.A. The discussion covers the efficiency of a homojunction device, physical factors

:n;c; de;erm;ne che afficiencies of homodunceion sclar csll, substratas Zfabrication, junczion

saprication techniques, and 3ilicon Schottky barriers. Ways in which solar cell ucilization

can se made more economiecxl ars identified.

(OVERVIZW, DESIGN-FABRICATION, ICONOMICS)

ST77 11049 A PRELIMINARY ASSEZSSMENT QF SOLAR ENERGY TECHNOLOGY

Ggrg. D.?:, (Duke.UnzverSLt?, Durham, NC)}, ASME Paper 76-WA/TS-l, 10 o., 1978, American Sociaty
of Mechanical Engineers, Wintsr Annual Mesting, New York, NY, Deec S5-10, 1976, A77-25531,
Members $1.30, Yonmembers $3.00

See ST77-11015

: 11030 3 2
e =030 SCLAR =NERGY. THE ALTERNATE CPTION. GTOTHIRMAL ZNERGY - THZ YEGLICTED OPTION

Ouel_eﬁ-&, R.2. (m = v = N 77 -
TRE Corp /‘ashl.lg ton, DC) , 43 »o. Prase 3=
4 ’ ’
. brd ial
M —a‘nxx\l‘XQ Asscc. ’ -okfar Japan, Sept 17 -19 , L3 73 , M73 -219 , N 77- 0463
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ST77 11051 LARGE-SCALZ UTILIZATION OF 30LAR ENERGY

aaas, G.d., (MITRE Corp., McLean, VA), 40 p., Presented at Symp. on Energy Resources and the
Environment, Xyoto, Japan, July 11, 1972, M72-163, N77-70071
No Abstract Available

ST77 11052 THE ROLE OF AND NEED FOR TECHMOLOGY IN QUR SOCIETY

Teller, Z., (MITRE Corp., Washington, DC), 20 p., M74-4, N77-70473
Avail:NTIS

No Abstzact Available

ST77 11033 UTILIZATION OF SOLAR EZNERGY IN SWITIZZRLAND; PRESENT-DAY PCSSIBILITIEZS AND LIMITATICONS

PRSARIN kol

Elmiger, Z., (MNordostschweiz Xraftwerke, 3Baden, Switzerland), 3ull Assoc Suisse Electr, V §7:
221-224, N5, Mar 6, 1976, In Garman

The maximum density of solar irradiation in the Swiss Plateau is approximately 900 w.
This considerably high radiation level has only limitad utilization. At most it can be used
for heating swimming pools and for the preparation of hot water in summer or perhaps aven for
space heating in combination with a heating pump. The advantages and disadvantages of using
solar energy ara discussed. iticnal developments for practical implementation are considersd.

(FEASIBILITY STUDY)

ST77 10354 SOLAR ENERGY

Brinkworth, B.J., (Univ Coll, Cardiff, Wales), Aspects of Znergy Convers, Proc of a Summar Sch,
Lincoln Coll, Oxford, England, p. 431-448, 7 rafs, July 14-25, 1975, Publ by Pergamon Press,
Inc, Elmsford, NY, 1976 .

Possibilitiaes of dirsct use of radiation are explored by improved collector design,
space~neating systams, and thermodynamic conversion. Photochemical and photobiological processes
are investicgated, and thermionic and thermoelactric generators are discussad.

(TSERMIONIC, THERMODYNAMIC CONVERSION)

3T77 11053 NET ENERGY DELIVERY FRCM GEOTHERMAL RESOURCES

3owen, R.G., (Arizona Gaothermal Energy Conference, Phoenix, AZ, Nov 21-23, 1375), Geothermal
Energy, V 5:15-19, Feb 1377, A77-25137

The efficiency ¢f geothermal power systems is comparad to that of other systams with
emphasis on concepts of 'net energy' (useful energy output from systam less useful energy input -
‘usaful’' referring to ready marketability of the energy form) and overall system efficiency (as
centrasted to power plant efficiency in isolation). Zxtarnal energy inputs required to convert
energy to the desired form in the system are figurad into the efficiency calculations, and
input needed for prospecting/exploration/extraction (well drilling, well completions, replace-
ment of wells) is taken into account, as well as energy input to reservoir development and
maintenance. In this contaxt, the low gsothermal plant energy conversion afficiency is offset
by high system efficiency: chart comparisons are presented with nuclear fission (LWR) plants,
coal-fired power plants at mine mouth), and solar home heating units.

(COMPARATIVE ANALYSIS, POWER GENERATION)

ST77 11056 SOLAR ENERGY RESEARCH INSTITUTE; OVERSIGAT HEARINGS

(Committee on Science and Tecintology, U.3. Housa) , Washington GPO Hearing Befors
Subcomm. on EZnergy Res., Davelopment and Demonstration ot Comm. on Sci. and Technol., %4th
congr., lst Sess., 412 p., N46, Oct 22, 1975, GPO-635~506, N77-75713
Avail:Subcomm. on Energy Res., Development and Demonstration
No Abstract Available

ST77 11057 COMPREHENSIVE STANDARDS - THE POWER GENERATION CASE

Pigford, T.H., Keaton, M.J., Mann, B.J., Sessler, G.L., (Teknekron, Inc., Berkeley, CA), 360 p.,
TEXNEKRON/EEED~104, TERMNEXRON/EEED-10S5, EPA-68-0l-0561, PB-259876/1, N77-75772
Avail:NTIS

Sae ST77-1003S

ST77 11058 DEVELOPMENTS IN SOLAR ENERGY UTILIZATICN IN THE UNITED XINGDOM

McVeigh, J.C., (8righton Polytechnic, England), 17 p., Presented at the annual Meeting of the
Intern. 3olar Energy Soc., Los Angslas, CA, July 28, 1975, CONF-750712-10, N77-73348
Avail:NTIS

Jee STTT7-11031
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T77 11038 SQ TCTAL INERGY PROGRAM SEMIANNUAL REPORT, APR-3EPT 12373

Champion, R.L., 2d., Zdenburn, 4.W., =d., (Sandia Labs., Albuquergue, XM}, 39 3., AT(29-l)~
789, SAND-73-0073, N77-74237
Avail:NTIS

See ST-11010

ST77 12060 COMPARATIVE ANALYSIS OF THE 1976 IRDA PLAN AND 2ROGRAM

(Of3Fice of Tachanoloqgy Assessment. Washiagtosn, DC) . 213 p., OTA~E-28, P3-254794/1, N77-725432
Avail:NTIS
Sea 3T77-10000

ST77 11061 JAPANESZ/UNITED STATES SYMPOSIUM ON SOLAR ENSRGY SYSTEMS. VOLUME L - STMMARY OF
PROCEZDINGS

(MITRE Carp., Mclaan, VA), NST GI-44066, 32 p., Held at Washingtam, DOC, June 3=-3, 1374,
MTR=4739-VOL-1, N77-70594
Avail:NTIS

Mo Abstract Available

JAPANESE/UNITID STATES SYMPOSIUM 0N SOLAR INEZRGY SYSTS:

rSMS. VOLUME 2 - SUMMARIS

OF TECENICAL PRESZNTATIONS RAL=s
(MITSE Corp., McLean, VA), NST GI-44066, L47 3., Hald at Washingt Jume 3-3
MTR-5739-VCL-2, N77-70535 ’ o geon, BC, Juze 3-3, 1974,
Avail:NTIS

No AbstIact Available

3T77 11953 ILIZATION QF SQLAR AND WIND SMERGY TO IMPROVE THE LIVING SNVIROMMENT IN LIS3
DEVILOPED COUNTRIES

Ramakumar, R., (Qklahoma State Univ, Stillwacsr, OK), Inst of Zaviron Sci Annu Tech Meec, 2228,
Pr2g¢: ZIavizon Tachnol '7§, Philadelphia, PA, p. 314~313, 15 refs, Apr 26-28, 1375, Publ by
Inst of Inviron Sci, Mount Prospect, IL, 1976

Availability of small-scale snergy systams in ramote rural communities in less develaoped
cluntzriass can preovide the basic needs of life and considerably improve the living envizonmment
for millions of pecpla. The Dpaper discusses the orospecs=s of utilizing ranewabls enerzy sourzaes

such as solar and wind energy to achiave this goal and prassents a systematic approaca to davelop
viable rural economic units in such countrias.

(RURAL DEVELOPMENT)

ST77 11064 SOLAR ENERGY IN SWITZZRLAND

Muellar, R.Z., (0%ff Fed de l'Econ Energ, Berne, Switzexrland), Bull Assoc Suisse Zlecsz, 7 57:
216-221, N3, 18 refs, wvar 6§, 1376, In French

Research and davelopment activirtiess in Switzerland associataed with the utilization of solar
energy are reviewed., particularly as they concern the cenaeration of aeat. Modern projects fSor

the gensration of mechanical and slactric energy ara discussed, along with the construction
of "sua housas.”

(POWER GENERATION, HEATING, RESIDEMTTAL)

ST77 119065 CESIGY FOR AN ALTERNATIVE TECENQLOGY

Liddell, H.L., (Hull Sch of Archit, Encland), Aspects of Energy Convers, 2roc of a Sumer Sca,
Lincaln Coll, OxZsrd, Sngland, p. 327-830, 10 refs, July l4-25, 1375, Publ by Persamon Prass,
Inc, EZlmgford, NY, 1375

The case of no-growth in auclear power generation is argued. Mors sclar snergy rasearzh
is advocatsd togethsr with a "sof:” tachnology orientation of socisaty.

(POLICZ OPTIONS)

ST77 1106 PRCCEZIDINGS OF FTRST SEMIANNUAL PRI SQLAR PROGRAM REVISW MEZTING AND VORXSHOP
EELD IN Sa OJIZS0, CALITORNIA, ON MARCE 8-12, 1976. YOLUME IZ: SOLAR ZISCTE

-~

-
s

POWER
308, P., (Atlas Corporation, San=a Clara, &), 239 2., Mar 12, 197§, ZPRT/Z2-123-SD-Yol-2,
TRwEN =TAT / svewm
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contents: Environmen sas £

and impact analysis of SOL:il:igzgzimigie::3§zlar.energy Pereia: oien!
concept Icr solar slec=ric power: Cpen cyc'.$ as ¢
systam analysis of a solar power central s
for utility systems of large-
of photovoltaic electric

n : Requirements definition
blqsed cycle, hich temperature central receiver
@ gas turbine solar electric system; Preliminary

e i station; A study of the impact on margin requirements

r utilization of solar power plants; Requirements assessment
power systems; Thermophotovoltaic project. )

(OVERVIEW, ENVIRONMENTAL IMPACT)

ST77 11067 A FEDERAL ?ROCUREMENT PLAN TO ACCELERATE GSE OF SOLAR ENERGY

(Don Sowle Associates, Inc., Arlington, VA), .00 p., Dec 1976, FEA/G-77/044, PB-263 363/1WE

~ The Solar Znergy Government 3uildings Program (SEGBP) is a major commercialization project
being developed by the Federal Energy Administration in conjunction with otlher agencies. This
project will use a portion of the vast inventory of Federal buildings to provide an early and
significant market for solar heating and hot water equipment and thus assist the early develop-
ment of a solar heating and cooling industry infrastructure. This report addresses key features
of Government procurement as part of an overall implementation plan for the SEGBP. The report
reviews trends and techniques in Government procurement, discusses alternative strategies, and
sets forth a procurement plan to achieve SEGBP goals and objectives.

(COMMERCIAL OFFICE BUILDING, HEATING AND COOLING)

3T77 L1048 SOLAR ENERGY, DFVLR ACTIVITIES

(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahr+ e.V., 3raunschweig, Germany,
F.R.), 8 9., Feb 11, 1975, ZRDA-tr-143, Translation of German report .
The rasearch programs of the DFVLR in the arsa of utilization of solar enargy are briefly

surmarized in terms of systems with focusing collectors, systems with flat collectors, and wind
turkines.

(FEDERAL REPUBLIC OF GERMANY)

ST77 11069 PROSPECTS FOR TERRESTRIAL USE OF SOLAR ENERGY

Grey, J., (AIAA, ¥Yew York, NY), Trab Apresentados a Conv da UPADI, ld4th, Rio de Janeizo, Brazil,
Oct 3-8, 1976, Publ by Fed Bras de Assoc de Eng, Brazil, V 3:225-300, 49 refs, 1976

The paper addresses the following classes of solar-powered systems capable of generating
anergy for terrsstrial consumption: solar heating and cooling using energy collectors; solar-
tharmal alectric pcwer conversion: photovoltaic conversion of solar radiation directly to
alectric power; synchronous satellits solar power - i.e., power transmitted to Earth from a
photovoltaic solar array in geosynchronous orbit; ocsan thermal energy conversion based on
temperature difference hLetween the warm surface and cold deep water layers: use of biomass anergy -
i.a., stored chemical energy created by photosynthesis in vegatation; and wind power.

(OVERVIEWS, POWER GENERATION, CONVERSION, ALTERNATE SOURCES)

ST77 11070 SOLAR REALITIES

30s, P.B., (EPRI, Solar Energy Program, Palo Alto, CA), EPRI J, V l:6-13, N1, Peb 1976 '
The contributions solar energy can make in heating, cooling, and alectricity generation

are discussad and the technical and economic impediments to significant solar applications in
the near fucure are examined.

(HEATING AND COOLING, ELECTRICAL GENERATION)

12,000 ECONOMICS AND LAW

ST77_ 12025 ECONOMIC COMPETITIVENESS OF SOLAR-ENERGY WITH CONVENTIONAL FUELS AND ZLECTRICITY

Saifulrehamn, M., (Pakistan Council Sci & Ind, Res Labs, Solar Energy GIp. Lahore 16, Pakistan),
Solar Znergy, V 18:577-579, N6, 8 rafs, 1976
No Abstract Available

ST77 12026 THE SEFFECTIVENESS OF SOLAR ENERGY INCENTIVES AT THE STATE AND LOCAL LEVEL

(Booz~Allen and Hamilton, Inc., Washington, DC)}, 95 p., Mar 1976, FEA/G-77/046, PB-263 371/7WE
The Federal Znergy Administration (FEA) is currently developing policies and programs to
accelerate the utilization and widespread commercialization of solar energy technologies. As
part of this program, FEA contraczed this study to provide an overview of existing, preoposed
and possible state and local actions to encourage or stimulate the use of solar energy heating
and cooling systems. This report is directed primarily to state and local legislatures and
administrations and has “wo principal objectives: (1) To explore the state and local issues

10
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surzounding widespread solar snergy develooment, and (2) To indicate araas for assessmant and
avaluacion, doth in the design of state and local incencive programs and in the develooment
of Faderal support of <hose efforts.

(STATE-FECERAL POLICIZS)

ST?7 12027 EXPERIZNCT WITE PARAMETER IDENTIFICATICN TOR SCCIOECONOMIC MODELS

3rawer, J.W., Mitchiner, J.L., Young, J.W., (California Univ., Davis, Ci), 19 =., 1975, CONF=-
760713-1, SAND-76-36351

In this paper, the authors describe their sxperiences in paramectar identification Sor
forscasting models. These nmodels include descripzions of urbanizaticn of a natuarally scemic
area, demand Ior natural gas in California, and the long-term use of land and 2nergy ia =he
Unitad Statas. The tachnique that is emphasized is the "delta approximation” method inventad
by the authoxs. In tais mecthod, statistical infersnca i3 abandoned ia favor of providing a
method that can be used with largs complex models. The success of the method is illustrazaed
with several exampias.

ST77 120238 SOLAR SYSTEMS MARKZIT GROWS. . . AND GROWS

Wood, A.S., Mod Plast, V 33:42-44, N12, Dec 1376

This paper recorts on recant developments in the use of plastics in design of solar heac-
ing and cooling eguipment. Now plastics ars playiang kev rolas ia the @evelo;gsnz oﬁ an in-
creasing number of eccncmical and efficiant industrial systens, some of them iavolviag tampera-
turas in axcsss of 1000°F. And, as a sures sign of continued growth, new rasin types are gatting
into the act as the installations curve clumbs stsadily. The zaview report is prasented under
headings - plastics for the hot jobs; many diZlersat collactor approacies; new materials getting
intc the ac%; new diraction in thermal insulacion:; and markat size consideracions.

(PLASTICS INDUSTRY, HEEATING)

5T77 12029 3UYING SCLAR

Dawson, J., (Department of Healtk, Education and Welfare, Washingtsn, BC), 81 p., June 197§,
0fiica of Consumer Affairs, TTA/G-76/154, PB-262 134/0WE

This book ofiars guidelines for the consumer interested ia buyiag solar systems. It
should help the homecwner considaring the use of sclar snergy for space heating and cooling and
domestic water heating %o make informed dacisions basad on geographic location, type of home,
guality of iansulation, srasent enargy costs, and tvpe of solar system intanded 2or surchasae.
It includas angineering terms usad to avaluats or dascribe solar products.

(CCUSUMER GUIDE, HEZATING, CCOLING, ECONOMICS)

ST77 12030 PRCJECTING AN INERGY-ZFFICIENT CALITORNIA

Goldstain, D.3., Rosenfald, A.3., (California Oniv., Berkalay, CA, Lawrancs 3erkaelay Lab),
45 p., Dec 24, 1375, L3L-3274

The affacts on California alactricity consumption of a postulated program of mandatory
enargy consarvacion standards for huilding canstruction and for appliancas ara calculatad.
The model sums demands disaggragated by end use in the rasidential and commarcial sactors;
fcor industry a simplified aconcmetrsic model is used. The potential f£or graswth and consercva-
tion is avaluated for each end usae, subject to the constwaint that only conservation standards
resulting in a <98t savings %o consumers ars included. Using assumptions of faizly high
demand f£or anergy-using devices, it is projected thaz, with this program of mandacory anargy
conservation standards, California elactricity usaea will grow By about 12 percent over the tan
yeazrs from 1974 £o 1384; (from 133 billion kith in 1374 to 171 billion after tan years).

(CONSZRVATION 2ROGRAM, ZCONCMETRIC MODEL) )

ST77 12031 SOLAR ZNERGY - ZOW ZCONOMIC IS ITS USE?

Weyss, N., Gros, J., (Iat Inst fuer Angew Svstemanal, Laxenburg, Austria), Destarr 2 Zlaktr,
V 29:406=-414, N10, 9 z=fs, Oct 1376, In Garman

Assuming a aybrid power plant overated by fossil fuel (when solar energy is not availabla)
or by solar energy (when solar insclation is adeguats), it is possible, with amphasis on rel-
atively faw XKay saramecars, to censtruct a simplified methodology that sermits aconcmic faasi-
bility evaluaticn of solar anercy augmentsd fower »lants. An easy to usa graphical c¢saputation
aid is developad for this methodology, and is illustratad in four typical sample cases.

(POWER~-PLANT, SYSTEM-REVIZW)
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ST77 13041 SIMULATION AND OPERATION OF A SOLAR POWERED ORGANIC RANKINE CYCLZ TURBINE

veneruso, A.F., (Sandia Laboratories, Albuquergue, ¥M), ASME Paper 76-WA/SOL-18, 15 p.,
1976, American Society of Mechanical EZngineers, Winter Annual Meeting, New York, NY, Dec 5-10,
1976, ZRDA-Supportad Research, A77-26323, Members $1.50, Nonmembers $3.00

Sandia Laboratories' ERDA-sponsored Solar Total Energy System test facility utilizes
814 sq m (8759 sq ft) of solar tracking, east-west oriented, parabolic trough collactors to
heat therminol 66 heat transfer fluid to 316°C (600°F). The energy is stored as sensible
heat in a 5246 gal storage tank. The solar-heated fluid is then used to power an organic
Rankine cycle turbine supplied by Sundstrand Aviation of Rockford, Illinois. This turbine
supplies 32 kW of alectricity as well as providing, through its condenser output loop, space
heating and cooling with an absorption air conditioner. This test system with programmable
inputs and loads, comprises a flaxible experimental tool for evaluating components and sub-
systems. The simulation procedure consists of mathematically modeling the turbine components,
heat exchangers, solar-heated fluid loops, and controls. The rasults of digital computaer
simulation of this system are givan along with experimental parformance data on the integrated
solar turbine systam.

(MATHEMATICAL MODEL)

ST77 13042 SOLAR THERMAL ELECTRIC POWER SYSTEMS ~ MANUFACTURING COST ESTIMATION AND SYSTEMS
OPTIMIZATION

Duff, #.S., Shaner, W.W., (Colorado State University, Fort Collins, CO), ASME Paper 76~WA/HT-
14, 10 p., 1976, American Society of Mechanical Engineers, Winter aAnnual Meeting, New York,
NY, Dac 5-10, 1976, NSF-ERDA-Supported Research, A77-26474, Members $1.50, Nonmembers $3.00

The design of a 100 megawatt solar thermal electric power (STEP) plant is considered.
In the case of a systam operating with 19% efficiency, such a plant would raquire an area
approximataly one mile on each side. The cost of the energy providad is on the order of 4.0
cents per xilowatt-hour. Such a cost appears to be competitive if it is comparsd with the
cost of energy provided by conventional peaking plants. Such a comparison appears justified
because peak sunshine occurs at approximately the same time as peak electrical demand. The
most important disadvantage of the STEP plant is the fact that sunshine is unreliable. At~
tantion is given to different types of STEP systems, a component cost breakdown, aspects of
systems optimization, and a collector manufacturing cost estimation.

(ECONOMICS)

ST77 13043 CENTRAL RECEIVER SOLAR THERMAL POWER SYSTEM. COLLECTOR SUBSYSTEM RESEARCH
EXPERIMENTS QUARTERLY TECHNICAL PROGRESS REPORT, JAN 2~-MAR 31, 1976

(Boeing Co., Engineering and Construction Div., Seattle, WA), 92 p., SAN-1111-76-2, D277~
10025-1 QTPR=-2, E(04-~3)-1111, Alsc see ST77-13000, N77-19649
Avail:NTIS

A description of the detail design (DD) of ressearch experiment hardware to support the
10 mW/sub E/ pilot plant preliminary design (PD) is prasented. Additionally, tast plans for
assembly, integration, and array tasts are summarized along with results of complated compo-
nent/material tasts. Research experiment DD and tests described herein were planned to provide
design verification and supporting data, with hardwara which either duplicates, or closely
simulates thea pilot plant PD baselina.

»

ST77 13044 SUMMARY OF RECENT DEVELOPMENTS IN SMALL RANXKINE CYCLE POWER SYSTEMS

doagland, L.C., (CTi-Cryog, Waltham, MA), Intersoc Energy Convers Eng Conf, llth, Proc, Stata
Line, NV, Sept 12-17, 1976, Publ by AIChE, New York, NY, V 2:1146-1147, 1976

Use og organic Rankine cycle engines for solar energy utilization, particularly for
space heating and cooling systems, heat pumps and air-conditioners is discussad.

(HEATING AND COOLING, HEAT PUMPS)

ST77 13045 SOLAR TOTAL ENERGY CONTROL DATA ACQUISITION SYSTEM

Shurzleff, W.W., (Sandia Labs., Albuquarque, NM), 32 »., Nov 1976, SAND-76~3506, Not available
NTIS

Avail:ERDA, P.O. Box 52, Oak Ridge, TN 37830, Attn:TIC
This repor:t describes tzhe control-data acguisition system for Sandia's Solar Total Energy
facility. The system is versatile and easily used. It handles multiple tasks simultanequsly

12




-
(W)
o
[
b4

ST7T L3c46 SCLAR CZNTRAL ILICTRIC-PCWER GEMNZRATION A 3ASEZLINE DESIGN

Jowell, J.C., (Honevwell Inc, 3yst & Ras Ctz, Minneapolis, MN; 3lack & Veacch Consulting Zagm,
Zansas City, MO), IZEZ Transactions on Yower Apzaractus and Systems, V 34:1224, Y&, 1375
No Abstzxact Aavailable

S§I77 13047 PCTENTIAL CF A SCLAR COLLICTOR WITH A STATIONARY SPHERICAL IEFLICTOR AND A TRACIING
ABSORBER FOR ZILZICTRICAL 2QOWER PRCODUCTION

Clausing, A.4., (Sandia Labs., Livermcra, CA), 48 2., aug 1976, SAND-76-3039

A Zixad segment of 2 concave spherical mirzor can se used :0 concentrata beam radiation
onto a tracking absorber which pivots about the centar of curvatura of fhe airror. A possible
aconomic advantage of this system over concentrating collactors with tracking mirrors is
raduced mirror cost. The charact=eristics of this system are analy=ically studied. The stzong
iailuencas of the geomecTical paramecssrs of the stationary rsflactor/tracking zbscrber systam
are astablished. 7The penalty causad by the fixed raflactor and the influanca of =he absorber
temperature is also datermined. fThe daily and yearly variasions in the power produced 3y the
systam are prssaented.

(ECONQMICS, COMPARATIVE ANALYSIS) *

ST77 13048 OPTIMAL QVERALL EZFTICIENCY TOR A SOLAR RADIATION COLLZCTOR UTILIZING A TWO FLOID
RANXINE CICLE TO GENEZERATE ELICTRICAL 2CWER

Cobble, M.H., Smith, P.R., (¥ew Mexico State Univ, Las CIucass, M¥M), Iast of Zaviron Sci annu
Tech Meet, 22nd, Proc: Environ Tachnol '7§, Philadelphia, PA, p. 308-313, Apr 25-28, 197§,
Fubl by Iast of Zaviron Sci, Mount Prospecs, IL, 1978

Equations for concentIation, mirror sfficiency, and collactor afficiency ara developed
and solved numarically for an absorber tube, enclosed by a parsially silverad glass envelcre,
placad at che focus of a parabolic =irror. Utilizing a thermal storage boilar, and exprassion
for the overall efficiency of a systam using the collactor, the thermal storage boiler, and a
two fluid Rankine Cycle to generats electrical power is derived and solved numarically ts
decarmine the optimum cperating condition for this system.

(MATHITMATICAL SIMULATION)

ST77 _1304¢ SUZRGY STORAGE: USER NEZDS AND TECHNOLOGY APPLICARTIONS

Anorn, (ERDA, Tach Inf Cent, Oak Ridga, TY), Snergy Storage:; User Needs and Technol appl, ZIng
Found Conf, Exec Summ, Asilomar, Pacific Grove, CA, 52 3., Teb 8=1i3, 1378, Publ by ZRDA, Tech
Inf Cent, Qak Ridge, TN, 1976, CONF-760212
Avail:NTIS

This doccument contains highlight summazrias of the presentations and panel discussions at
the confarsncs EZnerfgy Storage - Usar Meeds and Technology Applications svonsored by the .
Engineering foundation and held at Asilomar, Califormia, on Feb. 8~13, 1374. The document is
based on matarial prepared at the confarsnces and has been updated by comments from the authors.
Among discussions presanted ares utility problaems and needs Zor snergy storage, dispersad
anergy storaga credit, role of govermment and financial instiszutions, “heral anergy storage,
solar electric utility storaga, and transportation and energy storage.

(CONTERENCE RE2CRT, CONVERSICN)

ST77 13053 SOLAR PILOT PLANT, PHASE I. QUARTERLY REPCRT NO. 2, SANUARY-MARCE 137§

(ioneywell, Inc., Minnearolis, MN), 100 p., aug 20, 1976, Energy Rascurcas Caatar, SAN/1ll09-
76/2

During the raport pericd, conceptual designs for the collector and steam ganerator sgb—
systam rasearch experiments (SRES) were approved, and design desailing began. The thermal
storage SRE concept was modified through additiconal analyses and engineering nmodel exserinants
and r=submiiz+tad for avaluation. Datailed designs for all t=hree subsystams will be submittad
during the next gquartsr. Preparation Zor SRE tasting procseded through procurement of long-~
leadtine ivems and datailed definition of tast arrangaments. Analysis and design of the alec-
tTrical ceneration subsystam and balanca of the plant proceeded essentially on sciedula.

(SUBSYSTEM XESERRCS ZXPERIMENT, EL=CTRICAL GZNERATION)

3T77 12032 CINTRAL RECZIVER SCLAR TEERMAL P0WER STSTZM, PHASE 1. QUARTERLY 2ROGRESS REPORT
P RRAN L - -a
FOR PERIOD ZNDING JUNE 30, 1978

(Maxein Marieet=a C3rp., Denver, CS), 128 2., July 1976, SAN/1110-76/72 A .
The maior orogram activities wers aimed toward the fabrication of the thres major Iesearch
experiments and continued evaluation of the zilet plant serformance and operating zodas. Tha
de=3il 2azsisms wars complated aarly in this cerioad. ZS2art was continuad in the svaluazion oI
ar+ =r=ansiants. 3oth warm and 10t starts fxom shermal storage were evaluatad
id star= f=am she raceivaer. In the collactor subsystam axgarizent s helicscav
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structures and drive mechanisms were completed and delivered. The sensor and associated 2lec-
tronics for the first heliostat were completad as were installation and checkout of the ?DP~

il computer and control console for the entire collector experiment. 3y the =nd of May the
first twenty-five mirror heliostat had been erected and was operational. The detail design

of the 5 mW raceiver experiment was completed at Foster Wheeler. In the thermal storage sub-
systam the detail design of the sxperiment was completed early in the period. A final selection
of the heat transport media was made wich Hitec selected as the molten salt and Caloria

HT-43 selected as the hydrocarbon oil.

(HELIOSTAT, HEAT TRANSPORT)

ST77 13052 GEORGIA TECH 400 KWTH SOLAR THERMAL TEST FACILITY

Walton, J.D., Jr., 3omar, S.H., Jr., Poulos, N.E., (Georgia Inst. of Tech., Atlanta, Ga),
18 p., Aug 135, 1976, Engineering Experiment Station, CONF-760842-1

Georgia Tech is constructing a 400 kWeth solar test facility for high temperaturs solar
energy research and development. Designed by Francia, it is an anlarged version of a central
receiver facility developed near Genoa, Italy. The Georgia Tech facility utilizes 350 round
mirrors, lll centimeters in diametar which may be operatad £lat or focusad to provide radiant
heat fluxes from 25 to 200 W/cm exp 2 to a tast area centrally located above the mirror field.
Scheduled to be complated in January 1977, it will be used £first to heat a boiler-superheater
to deliver 365 Rg/hr of steam at 150 atmospheres and 600 exp 0°C. Other uses include evaluation
of experimental receivers utilizing such heat transfer fluids as steam, air, helium, oii,
molten salts, and liquid metals, and basic research in the areas of metals, ceramics and coatings.

(CENTRAL RECEIVER)

3T77 13053 CENTRAL RECEIVER SOLAR THERMAL POWER SYSTEM. QUARTERLY TECANICAL PROGRESS REPORT,
APRIL 1, l976-JUNE 30, 1976

(Boeing Engineering and Construction, Seattle, WA), 51 p., July 1976, SaN-1111-76-3

The objective of this contract is to develop a preliminary design of the collactor sub-
systam for a 10 aW/sub e/ solar thermal power plant. Research experiments are being conductasd
on components, materials and large-scale hardwares to support the preliminary design effore.

§T77 13034 PHILIPS STIRLING ENGINE: A STUDY OF ITS EFFICIENCY AS A FUNCTION OF OPERATING
TEMPERATURES AND WORKING FLUIDS

Michels, A.P.J., (Philips Lab, Briarcliff Manor, NY), SAE Pap 763258, V 2:1306-1513, 7 refs,
13976, Publ by AIChE, New York, NY, Intersoc Energy Convers Eng Conf, llth, Proc, State Lina,
NV, Sept 12-17, 1976

When Sola: enarqgy is collacted by flat plate or parabolic raflectors, the usabla heat is
in the 200°C to 500°C ranga. The effect of the heat sourcs and heat sink tamperatures on engine
efficiancy follow directly from Carnot's law. The propertias of the working fluid influence
the heat transfer and the flow losses in the engine. Furthermore, the operating conditions
for which an engine has to be dasigned, especially the specific power output, also have a marked
influence on engine afficiency. The inter-relationship of these various parametars studiad at
Philips is presented. A Philips 1-98 Stirling engine having 1 cylinder and a piston swept
volume of 98 cm” is used as the basis of the study, Philips having built about thirty engines
of this type. The maximum obtainable efficiencies are determined as a function ¢f heatar
temperature, using three diffarent working fluids.

(HEAT TRANSFER, THERMAL PERFORMANCE, ANALYSIS)

14,000 THERMIONIC/THERMOELECTRIC

ST77 14305 BIGH EFFICIENCY THERMIONIC CONVERTER STUDIES

Huf*man, F.N., Sommer, A.3., Balestra, C.L., Briere, D.P., Caettinger, P.EZ., (Thermo Electron
Corp., Waltham, MA), NASA-CR~-135125, 127 p., Nov 1876, TE4202-12-77, N77-13820/4WE i

The objective is to improve tharmionic converter performance by means of ;aducad intar-
electrcda lossas, graatsr emittsr capabilities, and lower collector work functions until the
converter performance level is suitable for out-of-core spaca reactors and radioisotope
generators. Ctlectrods scraening experiments have identifiad several promising collactor
materials. Back amission work function measursments of a 2n0 collector in a thermionic diode
have given values lass than 1.3 eV. Diocde tests wera conductad over the range of temperaturas
of intarest f%or space power applications. Enhanced mode converter axperiments have included
tricdes operated in both the surface ionization and plasmatron modes. Pulsed t:iodg; were
studied as a function of pulse length, pulse potential, inert gas £ill pressure, cesium pres-
sure, spacing, emitter temperaturs and collector temperatura. Current amplifications (i.a.,
mean output curraent/mean ¢grid current) of several hundred were observed up to output current
densities of one amp/sg cm. These data correspond to an equivalant arc drop less than Q.1 ev.

(AMPLIFTICATION, $TL3E TRICDES, STUDIZS) 14




3T77 110086 ACVANCTD THERMIONIC TECHENOLOGY PROGRAM PRCOGRESS REFPORT NO. 3

(Thermo Zlectzon Corp., Walzzam, MA), 16 2., Nov 1373, TE~4202/4203=-34~758

Theoratical calculations wera made of “he slacrron raflacsivity Ior guantum nechanical
-odels of the surfacs digola layer. Research on plasma theory is summarized including tie
medification of ihe plaspa program t£o iaclude alsctIcon ta2mperatuls gradient itaraczion and
a seriass of tsstTs using a sulsed triode converter with an electrcpolished ars cast tungsten
smitter, a depositad tcungsztan oxide collacter and 2 four wize molybdenum grid. Converter
development is summarized including slactzode scraening for low tsmperaturs converters and
avaluation of the tungstan oxids converter, titanium oxide convertar, and lanthanum hexaborids
sonvertsr. Also, component hardwars development is summarized.

{QVERVIEW, TEST, PULSED TRIDDES)

3777 L4007 TROA/NASA ADVANCID TIERMICNIC TSCINOLOGY 2ROGRAM, 2ROGRESS REPORT NO. i3

(Thermo Elec=zon Corp., Waltham, MA), 25 p., July 137§, TS-4203/4217-11-77 )

Surface studies, includiag sur®ace chemical anmalysis, work functions, lugar analysis,
apd ISCA analysis, of various matarials f£or use as shermionic emitters and collaeczors ars
raportad. Plasma studias ars described, and hot shall dsvelopment is discussad. Also, thes
development of allcys and alloy/ccating combinations as protacieive cover materials Zor therm=
ionic devicas is cutlined.

(ZMITTERS, SURFACT STTDIZES, MATESRIALS)

15,020 OCEAN THERMAL DIFFERENTIAL

ST77 130290 TECINICAL AND ECONOMIC EVALTATION OF OCIAN THERMAL DIFFERENCI PCWER PLANT TURBO-
MACIINERY - TECINICAL REPORT, MAY L-OCT 31, 1973

Lassard, R.D., (Unitad Ai-craf: Research Labs., Zast Zar<iord, CT), NSF/RANN/SE/GI-34979%/
TR-73-18, NSF/RA/N=-73-140, NSF GI-34979, 22 9., Przparsd for Massachusettss Uaiv., Amberssz, MA,
28-239373/4, N77-70737
Avail:NTIS

No Abstract Available

§T77 15021 ENERGY TRCM THE QOCIANS: REQUIREMENTS AND CAPABILITIZS

Richards, A.F., (Lehigh Univ, Bethlehem, PA), Wintsr Annu Meat of the ASME: Ocs=an Reasour Ukil,
Naw York, NY, OED V 3:91-129, 110 rafs, Dec 3~10, 1376, Publ by ASME, New York, NY, 1376

Tight mathods, and a number of variants, of cbtainizg enargy Zrom the ccsar ars jresentad:
ocsan thermal, kelp bpioconversion, ocean waves, tides and tidal currents, ocsan wiads, ocean
currents, salinicy gradients, and acsan gaothermal. lNcne of these matchcds raleases "axcass”
§eat into the environment, as do fossil-fuel and nuclear-gower gesnarating plants. Tha needs
for seafloor sngineering R&D 0 suppert all ocean enargy 3Vstems csncter about six priancipal
arsas: mooring and anchoriag systams; anchor-soil intaracticn: underwatar alectrical-transmis-
sion cabla-soil intaracstion: in-sisu soil oroperties and soil bSehavior under appliad loads
for continental shel? silicsous and calcerous sands, and deep-sea gelagic clays and bDicgenic
cozas: stability-instability ralationships of shelf, slope, and deep-saa flcor soils; and
scour and stability of strucrurss, izcluding large anchors and jower canles, with Isspect to
luquafacrtion, wave loading, and structurs—soil intsraczion in storms. See also 3T77-13017.

(OVERVIEW, 3IOCOXVERSION, OCZAN AT)

STT7 13022  INTERNATIONAL OCIAN DEVELOPMENT CONFERENCE, 3RD, PREPRINTS, VOLUME l: SURVEYING
AND INVESTIGATING SYSTEMS, TOLTME 2: YNEZW MATERIALS AND MARINE STRUCTURES, VOLTME
3: MARINE IESOURCTS, VOLUME 4: MARINE POLLUTION, VOLUME S: COAST INVIRCNMET,
AND SYMPOSIUM ON FUMAN SINVIRONMENT AND COASTAL ZONE, 1375

Anon, (Iat Ocean Dev Conf), Int Ocean Dev Conf, 3rd, Prepr, Tokyo, Japam, V 5:2113, 2 Symp pts,
Aug S=4. 1973, Pupl py Iat Ccsan Dav ConZ, L3735
Avail:Secr of Iat Ocean Dev Conf, Japan Manage Assoc, Tokye

} The five vclumes plus a symposium volume contain 167 papers csvering many diffarant aspects
of ocean development. Among the topics under which the papers are listad are sucmersibles,
communicatigons svstems, surveying systsms, materials, civil engineering and structuras, mineral
resources, gositioning and anchoring, aquaculturs, desalination, gower geparationm, gollucion,
anvironmental srotection, c¢castal envizonment, and gthers.

(CVZRVIZW)




ST77 15023 ELECTRICITY FROM THE THERMAL PCWER OF THE SEA

Winter, S.D., (Caent Natl Pour L'Exploit Des Cceans, Paris, France), Int Semin on Tuture Znergy
Prod - Heat and Mass Transfer Probl, Dubrovnik, Yugoslavia, V 2:687-699, 9 refs, aug 23-30,
1975, Publ by Hemisphere Publ Corp, Washingtom, DC, 12376

Major problams associated with solar energy conversion using the thermal gradient of the
sea are raviewed. Tachnological aspects are mantioned in connection with the choice of location
of the plant and of the working medium.

(THERMAL GRADIENT)

ST77 13024 MARINE PASTURES: A 3Y-PRODUCT OF LARGE (100 MEGAWATT OR LARGER) FLOATING OQCEAN
THERMAL POWER PLANTS. PROGRESS REPORT, FEBRUARY 1, 1376=-APRIL 30, 1376

Roels, 0.A., (Columbia Univ., Palisades, NY), 38 p., 1976, Lamont-Doherty Gaological Observatory,
C00-2581-~-2

Cemputer programs have been developed to define the temperature increase which would be
needed to bring deep-ocean water into density equilibrium with surface watar for locations
where data are available. A series of continuous~-flow studias on phytoplankton blooms resulting
from mixtures of 80 percent deep and 20 percent surfacs watar in 2000-liter concrete culturing
vessels ("reactors") has been complatad. A quantitative detarmination of nutrient utilization
and flow through a combined primary and secondary trophic level system has been complated.
This study utilized the clam Tapes semidecussata, fed from phytoplankton grown in 80 percent
deep and 20 percent surface watar. An analysis of the fate of the deep water discharged from
a floating OTEC plant indicates that horizontal containment of the resulting deep water:
surface water mixture is necessary if conditions optimal for open-sea mariculture are to obtaia.
The design of a small open-ocean "pool” is in the final stages of completion. A combined

mussel/oyster/clam system is in the final stages of design and will be placed in the ocean
during April 1976.

(COMPUTER~-PROGRAMS, BIOMASS)

S§T77 135025 POTENTIAL MARICULTURE YIELD OF FLOATING SEA THERMAL POWER PLANTS. PART L.
GENERAL STATEMENT

Roals, 0.i., Laurence, S., Van Yemelrijek, L., Amos, A.F., (City Univ., 3ronx, NY, Iast. of
Marine and Atmospheric Sciencss), 21 p., 1975, CONF-751235-2

Mariculture is not only compatible with electrical power production in sea-therxmal power
plants, but it is a highly desirable and esconomically sensible approach to the energy and food
situation currently facing the world. The tachnical feasibility of maintaining the proper
mixing of deep and surface water, and keeping this mixed layer at an optimum depth within the
euphotic zone, remains to be demonstrated, as doas a simple and inexpensive means of growing
and harvesting shallfish in the cpen sea. Increasing cooperation between the powar 2ngineers,
economists, and mariculturists interested in OTEC plants is cbviously needed. o sea-thermal
power plant design which excludes the possibility of mariculture should be adopted until the
ralative contribution of the energy-croduction and biological potantial of OTEC plants is
axamined carefully and in detail.

(OCZAN AT, BIOMASS)

ST77 15026 ENERGY TRANSMISSION FROM OCEAN THERMAL ENERGY CONVERSION PLANTS

‘ Konopka, A., Talib, A., Yudow, B., 3iederman, N., Winer, B., (Inst of Gas Technol, Caicago,
IL), SAE Pap 769164, V 1:940-948, 26 rafs, 1976, Publ by AIChE, Naw York, NY, Intersoc Energy
Convers Eng Conf, llth, Proc, State Line, NV, Sept 1l2-17, 1976, See ST77-15012

ST77 13027 GEOPHYSICAL FLUID DYNAMICS BACXGROUND FQR OCEAN THERMAL POWER PLANTS

Piacsek, S.A., Juri, T., Glyn, O.R.,
NRL-MR~-3392, AD-A033 831/9WE

The vertical temperature gradient in the tropical ocsans can he usad to operate ccsan
thermal power plants (OTPP's) that function as heat engines. Such snergy axtraction would entail
very large scale pumping of both warm surface water and cold bottom water through heat ex-
changers, with consequent disturbance and extsnsive mixing of surfacs and deap watsrs. The
temperature diffarsnce between the warm and cold inflow watar should be maximized for plant
ef:zczency, but entrainment and recirculation between the inflow and the outflow may reduce
this temperature contrast. This report provides background material and briaf assessments in
several areas of geophysical fluid dynamics (GFD) that hear directly on these problems.
Relevant GFD research areas discussed include: &turbulence and thermal wakas; ocean circulation
and the permanent thermocline; air-sea interaction and thermocline variation; weather and
climate_mgdalzng: and marine ecosystems. The report illustrates how each GFD area relates
to specific OTPP problems, and emphasizes the multiple disciplines in GFD that must Se considered.

(OCZAN AT, HEAT IXCHANGERS, THERMOCLINE)

(Naval Research Lab, Washington, DC), 69 p., Oct 1976,

16
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ST77 13028 ZXPERIMENTS ON CCNCRETE CONICAL SHELLS TOR OTEC STRUCTURAL 3ZSTE=MS

Mehta, E.C., Chang, T7.Y., Chen, W.7., (Lehigh Univ., Bechlahem, PA, Friez Ingineering Lab),
36 2., June 1376, CO0-2682-3

Tasts on l3 conical conereste shells undar monotonically increasing axial loadé conditions
ara described. The load-deformation response, iatsrnal strasses, and crack propagation
through che elastic, inelastic, and ultimats stress ranges are presantad. The properzias of
concrete and che senavior of the shells ara varied oy (1) solymer impregnation; (2) steel rain~
Iorcement as ziag stilfaning; and (3) general wire Tesh rainforcamenc.

(GCZAN AT, TEST DATA)

ST77 13029 DEEP WATZR ?IZE, 2UMP, AND MCORING STUDY: CCZAN TEERMAL ZUERGY CONVERSION 22CGRAM.
TINAL REPORT

Little, T.Z., Mvarks, J.3., Wellman, X.H., (Westinghouse Zlectzic Corp., Aanapelis, MD, Oceanic
Div.), 186 p., June 1976, COO-2642-3

The ocean angineering issues affscting the design, construction, deployment, and speration
of Ocsan Thezmal Exergy Conversion (OTEC) power 3lants acs of key importance. This study
addressed the problams associatad with the concegtunal design of the dsep-watar pipe, cold-watsr-
pumping, and platiorm zcoring arrangaments. Analysis and avaluations ara provided with 2 viaw
toward judging the impact of the various subsystams on the averall slant concept and 4o provide
an sstimate of material and consctruction cost. Parametzic data is providad cthac describes
mooring line configuraticns, mooring line loads, c<ald watar pipe configurations, and czld
watsr pumping schemes. Salacted paramecers, issues, and evaluation critaria are used =0 judge
the merits of candidate concepts over a range of OTEC plant size from 100 mife net oussuc zowar.

(OCZAN AT, EZCONOMICS, POWER PLANTS, 100-1000 MWE)

ST77 15030 SOLAR SEA POWER AS A ?CTENTIAL INERGY IESOURCE

Ramogawa, Z., (Tokye Shibaura Elsctxr Co, Japan), Mar Resour, V 3:199=-207, 1975, Publ by Int
Ocean Dav Conf, Iat Ocean Dev Cori, 3rd, Prepr, Tokyo, Japan, aug 5-42, 1975
Avail:Secr of Int Ocsan Dev Conf, Japan Manage Asscc, Tokye

Solar Sea Powar (SS?P) Gaeneration, sometimes callad Oczan Thermal Znazgy Conversion, which
uses the temperaturs diifersnce Detwean the warm sea surface and the cold deep sea layer, may
generata stabls power decause the sea works as a sclar heat collector and solar heat storage
unit simultaneously. The result of a rough analysis of the potential energy resourcs of tha
Pacific Ocean shows that 3SP can be economical. It may also bte considerad abundant 5y convert-
ingy the electric anergy to chemical ansrgy such as hydrogen, 2and transporting it to coansuming
markets. The alimination of harmful environmental effacts should pe done :tarsugh careful
technological assassment of the processas involved.

(CCZAN 4T, ECONOMICS, CONVERSION, ENVIRONMENTAL IMPACT)

ST77 135031 PRELIMINARY RESEARCE ON OCZAN =ZMERGY INDUSTRIAL COMPLIXES: PHASE I

Hornburg, C.D., Lizdal, 3., El-Ramly, N., (DSS Engineers, Inc., Tore Lauderdala, L), 342 p.,
Apr 1978, ORC=4315-3
The objecs of this rasearch was to investigate the Sachnical and economic. feasibility of

developing industrial complexes in conjunction withk floating Ocsan Thermal Spnergy Canversion
Plants. A presliminary markat analysis covering 30 possible energy intensive projecets classili
12 as high damand, high growth rata. <Ccosts of shipping bulk solids and ligquids %o and Zrecm
the oc=an sita will amount %0 1 £9 5 percsnt of the produce salas price. A total of 25 indi-
vidual »lants or grocesses ars analyzad. The nain process salacted Zor concentzation and
crystallization in the sea chemicals complax was the Iraezing srocess. The main process used
in the organic chemicals and slastic complex is the alactlic arc process. ammonia will be
produced from by-oraduct hydrogen. Decailaed capital and operating cost information is presentad.
t was concludad that producing anergy iatensive producss at intagrated QEICs is technically
sound and aconomically viabla.

(ECONOMICS, OCZAN AT, CONVERSION PLANT)

ST77 ls032 EXTENDED NONSAP PROGRAM FOR OTEC STRUCTURAL SISTEMS

Chang, T.Y¥., Chen, W.F., (Lanigh Univ., Zethlehem, PA, Fritz Ingineexing Lah), 36 p., aug 197§,
CCO=-2632-~7

A constisutive reliation and failure criterion Zor concresta matgrial under gsnerzl three—
dimensicnal strass statas has been developed using tiha work-hardaniag tieory of plascicity.
The formulation kas all the raguired properties of concrecte and gives a closa estimace o
exzerimental stresses Sor completas ganeral stress states. In order that the resulss of rasesarch
Se readily usabls in the analysis of suboceanic strucsuras such as the largs shells propcsed
for adcption in the Ocean Thermal Znergy Conversion srogram (OTEC) , sarresponding computer
codes must e developed ts reflect this =atarial. This repor: descrikes the development of
the csrrasponding computar code ia che Sorm of a subroutine for the general purpcsa non-linear

17
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finite element analysis program called NONSAP which was originally develcped by the University
of California at 3erkeley in 1374.

(OCZAN 4T, COMPUTER PROGRAM, STRUCTURES)

ST77 15032 REINFORCZD CONCRETE CONSTITUTIVE RELATIONS. PROGRESS REPORT, MAY 1, 1975-FEBRUARY
29, 1975

Chen, W.F., (Lehigh Univ., Bethlehem, PA), 26 p., Mar 22, 1376, COO-2682-4

A constitutive relation and failure criterion for concrete matarial under general three-
dimensional stress states has been developed using the work-hardening theory of plasticity.
The formulation has all the requirsd properties of concrete and gives a close estimats to
axperimental stresses for complete general stress states. In corder that the results of ressearch
be readily usable in the analysis of suboceanic structures such as the large shells proposed
for adoption in the Ocean Thermal Energy Conversion program (OTEC), corresponding computer
codes have also been developed to reflect this material response. The proposed matarial model
has been applied to saveral selected concrete and reinforced concrete shell structures. The
finite-eloment subroutine for the NONSAP program has besan modified and applied to analyze plain
and rainforcad concreta shell speacimens of cone-, cylinder-, and dome-shapes under monotonically
increasing axial load condition. The finits-element solid program (EPFFEP) has also been
developed and applied to study the behavior of concreta cylindrical hulls under aydrestatic
loading conditions. The analytical results are compared with corresponding experimental data.
Praliminary results indicate a close agreement to the axperimental failurs lcoad.

(OCZAN AT, STRUCTURAL CRITERIA)

ST77 15034 OCEAN THERMAL ENERGY CONVERSION: RESCURCE ASSESSMENT AND ENVIRCNMENTAL IMPACT .
FOR PROPOSED PUERTO RICO SITE

Atwood, D.X., Duncan, P., Stalcup, M.C., Barcelona, M.J.. (Puerto Rico Univ., Mayaguez, Dept. of
Marine Sciences), NSF/RA/N-75/347, 101 p., Dec 1975, PB=262 443/SWE, See ST77-15003

This report investigates the oceancgraphic conditions to be expectad at the 7Tabucoa OTEC
site, as derived from a literature survey in which the aim is to abstract the physical ocsanog-
raphy and meteorclogy facts and to set them down concisaly. The literaturs survey reveals
nothing specific to this sits and the ranges around the open ocean and the south csast of
Puarto Rico. The second par: of the report rafers to the cruise undertaken on the R/V Crawford

at the sita itsalf. The raport also considers available data ragarding other possible OTEC
3ites near Puertd Rico.

(OCEAN AT, LITERATURE SURVEY, SITING)

ST77 15035 HEAT EXCAANGERS FOR THE OCEAN THERMAL ENERGY POWER PLANT

Bell, X.J., (Oklahoma State Univ, Stillwatsr, CK), Int Semin on Futura Energy Prod - Heat and
Mags Transfar Procbl, Dubrovnik, Yugoslavia, v 2:701-712, 7 refs, Aug 25-30, 1975, Publ by
Hemisphere Publ Corp, Washington, DC, 1376

The two most expensive items in the Ocean Tharmal Energy Concept (OTEC) are axpected to ke
the vaporizer and the condensar for the working fluid. The principle of operation of the
plant, the critical featuras controlling the design of the heat exchangers, the working £luids
under consideration, the possible materials of construction, the biofouling problem, and some
of the heat axchanger configurations are sxamined.

(OCZAN AT, PLANT OPERATION, WORKING FLUID)

15,000 WIND CONVERSION

ST77 16024 SANDIA VERTICAL-AXIS WIND TURBINE PROGRAM. TECANICAL QUARTERLY REPORT, JANUARY-
MARCH 1976

Weingartan, L.I., Blackwell, B.F., (Sandia rabs., Albuquergque, NM), 35 o., Aug 1376, SAND-76-
0338

This quartarly report describes the activities within the Sandia Laboratcries Vertical-
Axis Wind Turbine Program during the third quarcaer of fiscal year 1976. Included are the
highlights of the gquarter: a raview of the status of Jeneral design afforts in the areas of
aerodynamics, structures, systems analysis, and tasting; a summary of prelimirary design details
of the proposed l7-m turbine/60~-kW generator system f£0r power grid application; and structural
analysis and operaticnal test rasults for the axisting S-m turbine.

(60 XW, PRCGRAM REVIZIW)
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3777 15033 ZVALUATION AND USE OF THEZ WIND ZNERGY I NORTE EAST 3RAZIL

Albino da Souza, A., (Inst de Atividades nsaac;ais, Sao Jose dos Campos, 3razil), SAE Pap
769300, V 2:1741-1745, 5 refs, 19876, Publ by AIC2E, New York, NY, Intersoc Znercy Csavers :Ing
Cznf, llth, Proec, Stats Linae, NV, Sept 12-17, 1376

The first sxperience with a twenty <o thirwty XW unii for winds of seven %o tan netars per
second is reporetad. As only twenty fiva sarcsent ci the hydroelectricity power ia 3razil is
utilized planning of wind plant iz to se ccmpat;:;ve with hydzo sower. The structura of the wind
in 3razil is analyzed and the first utilization of the prototype is shown, with the aconomics
Qf its cerforxmancas.

(20-30 KW, ZCCONOMICS)

ST77 18026 AN EZSTIMATE OF THE INTERACTION OF A LIMITID ARRAY OF WINDMIZLLS

txafoord, C., {Stockholm Univ., Sweden, Dept. of Mataorology), 43 p., Nov 1373, DM=-16, N77-
Ll3339/0WE

Using logarithmic wind profiles, the incrsment of roughness carameter, as an infinite
arzay of windmills is added to an already rough surfaca, is calculated by a mechod of superposi-
tion of surfaca strasss and windmill drag. The obtained logarithmic profiles are used o
calculatas the rslative tower o2 a single windmill in an unlimited array. These valuas ara than
used as limiting valuas for the rslacive gower of a windmill unit in a limited array, using
a simpla coantinuity aodel of snargy flow. Yarious a2xamples are given to illustrate the ef-
ficiancy of diZferent windmill unmics and ar=ay sizss. Sxamoles arz also given Ior a tentative
100 mW group staticn, using diffasrsnt zratsd sower units. The results ars to te seen as maialy
gqualitative dua to the crudeness of the assumpeions iavolved. Tairly independent of chosen
ratad power of the individual units, group stations with small arzays (£ o 10 Tocws) seem O se
mainly fad by horizontal Slow, but £or larger arzay sizes aexceeding 30 x 30 units, the versical
flux Izom above Cecomas mTOre important.

(100 w4, PRCTOTYPE)

ST77 15027 WIND TUNNEL MEASUREMENTS OF THE TCWER SEADOW ON MODELS OF THE ZIRDA/NASA LOORW
WIND TURBINE TOWER

Savino, J.M., Wagner, L.3., (NASA, Lawis Research Cantsr, Clavaland, OH), NASA~-TM-X-73543,
37 p., Nov 1975, =~3984, N77-113334/1WE

Catailad wind speed profile measurements were made in the wake of 1/25 scala and L/48
scales :ower modals to datarmine the magnitude of the speed raduction (the zower shadow). The
1/23 scala tower modeled closaly the actual wind turbiae including =he sezvice staizway andé the
aguigment alavator rails on one face. The l/48 scale model was made of all tubular members.
Yeasursmants were mads on the 1/15 scale model wizh and without the stairway and alevator
zails, and on the 1/43 all tube model wiithout stairs and rails. Thae test cesults show that
the stairs and rails wers a major source of wind £low blockage. The all tubular 1/43 scala tower
was Zound to cffar less rassistance to the wind tham the 1/25 scale model that contained 2 large
numsber of sguars sections. Shadow photos are included to show the axtant of the blockage
ofZarad to the wind from varicus dizactions.

(ANALYTICAL DATA COMPARISON)

ST77 15328 COMPARATIVE WIND TUNNEL INVESTIGATICN OF SAIL ?ROFILIS FOR WINDMIILS

Fausl, ?.L., (Technische Hoceschacol, Dalit, Netherlands, Dape of Aarcnautical Ingineering),
20 p., Tab 19735, VTH=-191, N77-13012/8WE, Iz Dutch

Low speed wind tunnel tests wara carried out t9 detarmine sail profilas for improving
the performancs of classical Dutch windmills. Results are prasentad in graphs, in which the
coefliciant of forca-in-plane ralatad ta the wind velocity is dapicted as function of che ratia
between circumfsrential speed and affactive wind velocity. It appears that improvements iz
serformanca nmay be ochtained by changing the shape of the sails.

(GRAPHS, PERFORMANCT)

ST77 15029 NEW GENERATION SCIEZME FOR LARGE WIND INERGY CONVERSION SYSTEMS

Vadavall;. S.R., Jayadev, T.S., (Univ of Wisconsin, Milwaukee, WI), SAE Pap 763303, ¥ 2:1781l-
1765, 5 refs, 1976, Pusl by AIChE, New York, NY, Intersce Etnergy Convers Sag Comf, llth, Proc,
State Line, YV, Sept 12-17, 197§
The ssheme which utilizes the principle of an indnoticn generator and which suoplies

‘Owc: 22 the grid Zzom hoth stacor and rotor of an induction machine, i3 descrikhed in decvail.

Thearetical evaluation of the performance of this systsm is presentad. A comparison is madas
thh conventional induckion genarators in tarms of overall ei‘zc;ancv and annual energy collec~
tion. 3Sasged on tiis 3tud it is concluded that the proposed ceneration scheme could grcvide
an sconcomic and efficiant na:hod £C convert wind energy To elactrical anergy.

(INDUCTION GENERATORS, 2CTORS)
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ST77 15020 WIND POWERED AERATION FOR REMOTE LOCATICNS (PROGRESS REPORT, MARCH 13, 1975~
MARCE 1S, 1976, SRDA/NSF/-00833/.73/1)

SCnierholz, P.M., Somervell W.L., Jr., 3abock, W., (Coloradoc State University, Depar<ment of
Agricultural Engineering and Atmospheric Science), NSF/RA-760238, 66 p., Apr 1376, Colorado
Division of Wildlife, AER7500833,.P8-259304

No Abstract Available

ST77 16021 OPERATIONAL, COST, AND TECHNICAL STUDY OF LARGE WINDPCOWER SYSTEMS INTEGRATED WITH
ZXISTING EZLECTRIC UTILITY

Smith, ?.7T., Swanson, R.X., Johnson, C.C., Ligon, C., Lawrence, J., Jordanm, D., (Southwest
Res Inst, San Antonio, TX), SAE Pap 763302, V 2:1754=-1760, 1976, Publ by AIChE, New fork, Y,
Intersoc Znergy Convers Eng ConZ, lLlth, Proc, State Line, NV, Sept 12-17, 1976

See ST77-1a0l6

ST77 16032 STOCYASTIC MODELING OF SITE WIND CHARRCTERISTICS

Ross, B.C., (Northwestern Univ., Evanston, IL, Dept. of Civil Engineering), ERDA/NSF-00357/
76/1, 311 p., Nov 1976, PB=261 178/8WE

The economic feasibility of a wind energy conversion systsm Jdepends on an accurats assess-
ment of the wind charactaristics at each site. Statistical methods and probapility models are
used to determine optimal evaluation procscures for survey data. Several years of hourly
records from six Midwest sites and one Rocky Mountain site provide a data base to davelop
the models and procedures.

(ECONQMICS)

ST77 16033 GZCTHERMAL ENERGY AND WIND PCWER - ALTERNATE ENERGY SOURCES FOR ALASKA. PROCZEDINGS
CF ALASKAN GEOTHERMAL AND WIND POWER RESCURCES PLANNING CONFERENCE HELD AT ANCHORAGE,
ALASKA ON JULY 8-9, 1975

Forbes, R.B., (Alaska Univ., College, Geophysical Inst.), NSF/RA~-760246, 256 p., Apr 1376,
PB=261 3521/9WE

This report defines the Alaskan energy problems that can be allaviated through wind and
geothermal rasources, and praeasaents racommended plans for the initiation of state and federal
programs. Working groups ware formed in the following areas: agriculture, electrical power,
fisheries and agriculture, geotharmal resource research and davelopment, spacs heating and
indusetrial application, and wind pcwer development and applications.

(OVERVIEW)

ST77 16034 MATHEMATICAL MODELING OF TOPOGRAPHIC EFFECTS OF WIND ENERGY SYSTEMS

Freeman, B.E., Taft, J.R., (Battelle Pacific Northwest Labs., Richland, WA), 26 p., Apr 1976,
Microfiche copies only, CONF-760909-3, BNWL~SA~5913S

In the basic wind characteristics assessment procedurs a new step is incorporatsd to
overcome its most serious deficiencies. This step employs mathematical model-based metaorologi-~
cal prediction tcols. With them climatological data from weather stations in the region are
used to infer climatological data at the unmeasurad locations within the region. Meteorological
phencmena taking placs in ragions comparable to the distance between synoptic weather stations
(approximately 200 km) and in the immediate vicinity of the windmill site (approximately 1l im)
are considersd. Computer codes were developed for each of these ragimes, and calculations
of wind flow over complex tarrain have been perZormed. Results of some of these wind calcula-
tions are presentsd, illustrating the effects of terrain on wind enargy potential.

(CCMPUTER ANALYSIS)

§T77 16035 FREE ENERGY - AT A COST: ELECTRICITY BY WIND ENERGY CONVERSION

Anon, Int Constr, V 15:40-41, 43, 45, 47-48, N1ll, Nov 1976
The article presents a review on the developments and current status of utilization of
wind power in electric energy production and conversion.

(OVERVIEW)

ST77 16036 EARLY OPERATION IXPERIENCE ON THE ERDA/NASA 100 XW WIND TURBINE

Glasgow, J.C., Lingcott, B.S., (NASA, Lewis Research Canter, Cleveland, OH), YASA-TM=-X-71601,
25 p., Sept 1976, E~8076, N77-10640/9WE

As part of the Energy Raesearch and Devaelopment Administration (ERDA) wind energy program,
NASA Lewis Resaarch Canter is testing an experimental 100-kiW wind turbhine. Rotor blade and
drive shaft loads and tower deflection were measured during operation of the wind turhine at
rated rpgm. The blade loads measured are higher than anticipatad. Praliminary results indicate
that air flow blockage by the tower structure prcobably caused the high rotor blade tending
moments.

(TESTS, ROTOR 3LADES) 20
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STTT 13037 COMPARISCN OF DIFTZRENT WIND INERGY CONVIRSION SYSTEMS. 2ART I. THE NOAH 5SYSTIM
. CCMPARED WITH TIZ ULRICE ZUTTER SYSTEM.

10 2., 1976, Translation of Garman repozrt., RFP-Trans-204

The analysis is seing made within “he framewori of stIuctuzal components which are generally
important for wind anersy svstams. aAdvancages and disadvantagss are evaluazad fzom tschnical
viewpoints (type of constsucesion, novelty, susceptibility to failure, ease of sepairs, maiantsnance
requirements) , as well as in termg of expectad power, serZormancs, manufacsIurilg cost and econcmy.

ST77 15038 WIND SOWER STUDISS: FITLD MEASUREMENT PRIORITIES FOR NUMERICAL ANALYSIS OF WIND
ENERGZ. ©PROGRESS REPORT, APRIL-JLNE 1378

Jardy, D.M., (Califozmia Univ., Livermore, Lawrencs Livermora Lab), 17 ., June 15, 187§,
UCRL~30034-76=3

Resulss of initial numerical studies and their role in planning the July-August 1975
field program ars presentad. The acguisition, calibration, and daploymant of metsoralogical
instruments for the £iald program are raviewed.

ST77 16039 FLIING IN THE FACE QF THE WIND

Anon, Consult Eng, London, V 40:42-43, N11, Nov 1376

Tha practical approaca, building a windmill in Denmark is discugsed togethar with a
crojact - 20 build a 34 m diam, 2 mW windmill, which will generaes all the community'’'s elsctzic-
ity and have spare capacity %0 fsed the national grid. :

(DENMARK, 2MW)

3T77 16040 PROCZEDINGS OF THEE VERTICAL-AXTS WIND TURBINE TECINOLOGY WORKSAOP, ALBUQUERQUE,
NEW MEXICO, MAY 13-20, 1376 : .

(Sandia Labs., albuguergus, NM), 517 p., July 1978, CONF-760551, SAND-76=-3586

Separate abstzacts are included for twenty-nine of the tlir<y papers srasanted concarnin
vertical axis wind turbines. One paper aas previcusly been abstractad and included in the EZRDA
Energy Data 3ase and ESnargy Research Abstracts jouzrnal.

ST77 leg4n CONSUMER'S CCST OF ZIZCTRICITY FROM WINDMILLS

Quian, 3., (Air Forcas Q0ff of Sci Res, Bolling AFB, Washiagton, DC), SAE Pap 759301, Vv 2:1746~
1733, 8 rafs, 1976, Publ by AICE, Yew York, NY, Iaterscoc Energy Convers Zng ConiZ, lltk, Proc,
Stata Line, ¥V, Sept 12-17, 1375

. The analysis considers typical American consumpticn pattarns and tias them o tie anaual
variation of the supply of wind enerzy. This identifies a czitical period, when the sonsumer's
demand_mnst strains the available energy. A winémill system is then sized in tsrms of demand
and unpdar tha constraints of the critical period. Manufacturers and suppliers of cemponants
are surveved for costs and ths data ara used to arrive at the capital requirsd &9 sacisfy
damand. Amortization determinas the unit cast of elactricity, around 22 cents per KW@ for
a 99 percent probability of an averags standazd of living. Discussion of spacial cases f{cr
witich unit costs could be substantially lower is presentad.

(ECONOMICS, CCMPONENTS)

STT7 16042 WIND-POWER GENERATION ON A LARGE SCALZ. A CESIGN IDEA

Mensforth, T., (Joha Brown & Co), Electzon Power, ¥ 22:5310-332, N8, Aug 137§

Windmills ars today the subject of some intansive rasearch to provids an altarnative _
source of power. In this article, a ratirad enginesr Zecalls the Ozkney windmill zroject cizza
1350 with which the enginesr was closely associatad, and outlines tze design of a 10 oW wind-
mill generacor.

(ALTERNATE SQGRCZ, LloMW)

ST77 16043 WIND PCWER PREDICTICN MODELS

Levy, R., Mcginness, #., (J?L, Califorzia Inst. of Tech., Pasadena, CA), NASA-CR-143235,
§1 3., Nov 15, 1976, Telacommunications Div., JPL=TM-33-302, N77-12509/4WE

Investigations wars performed to predics the power availzbla iZom the wind at the Goldstone,
Califormia, antenna sice complex. The backgrsund Zor gower gradiction was derived Irtm a
statistical evaluation of available wind speed dara records at this location and at neardy
locations similarly situated witzin the Mojave desert. [In addition t0 2 zodel Sfor sower
sradiction over ralatively long periods of time, an interim simulation modal that producas
sampla wind sveeds at hourly inctervals that resproduca the statistical wind diseriducion at
Goldstona. 3 stochastic simulacicon model to provide speed samples Caprasantative oL botlh the
statistical sceed diset-ibutions and sorrsalations is also discussed.

(SYSTEM ANALYSIS)
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STT7 16044 INTERNATIONAL SYMPOSIUM ON WIND INERGY SYSTEMS, HELD AT CAMBRIDGE UNIV., SEPT
7-9, 1978

Nunn, R.H., (0ffice of Naval Research London, Zngland), 28 p., Dec 7, 1976, ONRL-C-31-76, aAD-
A034 871/4WE

vertical - and horizontal-axis systems were discussed both in theory and in practice.
Applications ranged from wind forms each with hundreds of megawatt units %o the use of Cratan
windmills to provide water for cattle. Wing energy conversion units have been operated in
several configurations and the theory of their performances is sufficiently advanced o allow
design for fabrication. The trends are towards larger units for municipal power systems and
smaller units for domestic use. In the former case, the benavior cf large wind turbines
operating in large arrays, and the output (with and without storage of several such arrays
when geographically dispersed, has vet to be well understood. The field has reached a level
of maturity characterized hy such factors as economics, environmental impact, and public accep-
tance.

(OVERVIEW, VERTICAL-AXIS, HORIZONTAL-AXIS)

ST77 _16045 BARRIERS TO THE USZ OF WIND ENERGY MACHINES: THE PRESENT LEGAL/REGULATORY REGIME
AND A PRELIMINARY ASSESSMENT OF SOME LEGAL/POLITICAL/SCCISTAL PROBLEMS

Taubenfald, R.F., Taubenfeld, H.J., (Societal Analytics Inst., Inc., Dallas, TX), NSF/RA-760422,
159 p., July 1976, PB-263 576/1WE
This report analyzes and assesses the present stats of law and regulation at all levels
of government that may affect wind energy machines. Also analyzed and assessed is the state
of analogous and related law and regulation, requirsments at various levels of government, and
intarnational rulas, as wind machines grow larger and/or are used in arrays. It suggests
some potential impacts of the development of wind-based power technology on salected aspects
of the American econcmy, particularly on the energy delivering utilities.

(QVERVIEW, SOCIOECONOMIC IMPACT)

ST77 16046 PREDICTING WIND POWER AT TURBINE LEVEL FROM AN ANEMOMETER RECORD AT ARBITRARY
YEIGHT '

Reed, J.W., (Sandia Labs., Albuquergue, NM), 10 p., 1976, COMF-760909-1, SAND-76-5397

Wind speed variation with height in the frictional boundary layer depends on wind speed,
surfacs roughness and thermodvnamic stability. Over relatively £lat tarrain, suitable for
extensive fialds of wind energy extractors, useful wind incrsases ian proportion to the one-
saventh power of height above ground. This closely approximates the more genaral and theorat-
ically based logaritimic model above standard 10 metar anemcmeter height and with the 0.03m
roughnass length oftan found by observation. Several data collections have been assambled to
verify the utility of this one-seventh power law, from special metecrological research towers
as well as long-tsrm records from regular weather stations whera the anemometer happened to be
moved on occasion. A minor correcticn for lowar speeds of 2-8m/s improves pradictions but is
not essential to gross power availability calculations for largas turbine blades.

(LOGARITHMIC MODEL)

17,790 BIOCONVERSION

$T77 17017 COVERED ENERGY FARMS FOR SOLAR INERGY CONVERSION

3assham, J.A., (California Univ., Berkaley, Lawrence Berkelay Lab.), 20 p., Apr 1976, CONF-
760354-1, LBL~4844

The reasons for the low efficiency of sclar energy conversion in plants are described
in order to clarify the economic factors affscting the development of biomass on snergy planta-
tions. A proposal is made for an anergy plantation in the desert covered with inflatable
plastics to prevent water loss. The crop suggested is alfalfa as it can be harvested ten or
twalve times a vear and a very high nutritional value protein can be extracted from the leaves
by pressing. The rasidue would be burned to generate alectricity. The combined profits from
the sale of protein and from the sale of electricity might make this concapt economically
faasible in a society with expensive anergy and food.

(BIOCONVERSION, ECONOMICS)

ST77 17018 3I0LOGICAL SOLAR ENERGY CONVERSIOM - APPROACHES TO OVERCOME YIELD, STABILITY AND
PRODUCT LIMITATIONS - PROGRESS REPORT, OCT 1, 1975-MAR 31, 1976

Xok, B., Fowlar, C.F., Hardt, #.4., Radmer, R.J., (Martin Marietta Labs., Baltimore, MD),
NSF/RA~76Q0535 PR-2, NSF AER73-03291, NSF PCM74-20736, 8l p., MML-TR:76-16C, E(ll~1)-3326,
PB-258850, N77-73777
Avail :NTIS

VYo Abstract available
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3T7T L7013 MULTIDISCIPLINARY PESEARCE °ROGRAM DIRECTED TOWARD UTILIZATION CF SOLAR ZINERGY
THEROUGH 3IOCONVERSION OF RENIWABLI RESOURCZIS PPROGRESS EZPCRT

Pinnerty, W.R., (Gaorgia Univ., Athens, GaA), 73 p., SRO-388-L, =(38-1)-388, N77-75739
Avail:NTIS

See 5T77~-17004

ST77 17020 SOLAR SNG: LARGE~-SCALZ PRODUCTION OF SNG BY ANAEROBIC DIGESTION CF SPECIALLY
GROWN 2LANT MATTER

Fraser, M.D., (IaterTechnol Corp, Warzencon, VA), SAE Pap 769016, V 1:83-90, 13 refs, 197s,
fubl by AICKE, New York, NY, tarsoc Inergy Convers Zng Conf, llth, Proc, Stats Line, NV,
Sepe 12~-17, 13758

An Energy 2lantation is a2 means for producing Iuals by cgllecting and staring solarz
radiation in plants ozown purposely for their fusl value. The plant zacerial can ne convertad
into synthetic natural gas (SNG) by anaerobic digestion. Suitabla raw materiil for SNG produc-
tion is sapwoed from certain fastc-growing deciduous species, and warm-season grasses. Sonoa
sort of prscTs=atmant i3 necessary to make the plant material digestible, and extansive grinding
combined with steeping in hot water has been selacted as the most practical and economic pra-
sraatment. 3 concept of a f=sasible SNG-g:aducinq procass nas been daveloped and i3 dascribed.
It is astimated that about 4.3 svandard cupic fser (SCT) of mathane can be producsed per dry
zound of daciducus plant matarial (0.281 ?J/kq) at a cost of zetween $3.73 and $3.00 per
thousand SCF ($132 ©3 5177 par thousand 2°), depending upon the values of cartain influential
process paramera2rs. The capital ¢9st of the :NG slant i3 estimatad 0 ke between $2.00 and
$3.00 per daily SCT ($71 ¢9 5106 per daily r3) of capacity.

(ZCONOMICS, BIOCONVERSION, METHANE)

ST77 17021 SVALUATION OF THE USE OF AGRICULTURAL HESIDUZS AS AN INBRGY FEESDSTOCX, VOLUME I
STANFORD RESEARCE INSTITUTE PROJECT 3520, NSF/RANN/SZ/GIL8615/FR/78/3)

(Stanford Resaarch Instituta), NS?/RAF760286, 174 p., July 1976, AER74186135Aa03, GI1361s,
?8-260763
No Abgstract aAvailabila

ST77 17032 SVALUATION OF THE USE OF AGRICULTURAL RESIDUES AS AN INERGY FEEDSTOCX, VOLUME II,
(STANFORD RESEARCE INSTITUTS PROJECT 3520, NSF/RANN/SEZ/GI18613/FR/758/3)

(StanZord Researsh Insctituce), NSF/RA-760287, 608 p., July L97§, AER7418615A03, GI13615,
?8-260764¢

Mo Abstract Availabla

§TT7 17923 EMERGY FROM AGRICULTURE - THE MOST SCONOQMIC METHCD OF LARGE SCALZ SOLAR EINERGY
CONVERSION

Alieh, J.A., JSr., Inman, R.E., (Stanfori Res Inst, Menlo Park, CA), Znargy, Oxford, V l:33-
61, N1, May 1275, See ST77-17000

The econcmics of terrastrial growth of vegatation for its senergy contant is far mora
favorable than other more technically sophisticatad methods of large-scals solar energy convar-
sion - mirrers, photovoltaics, etc This paper summarizes the authors' viaw of what mughe
be attainable in cicmass p:odu:tian. hoping, theraby, to stimulate interast in the concept.
The type of vegatation test suited for an intensive snergy ;lantation. as well ag vegetatiocn
selection criteria, ars discussed. The type and ava;lahxl;ty af land Zor growizg epargy cToDs
on a conceptual terrsstrial plantation, as wall as the logistics and economics, ars discussed.
An energy budgec for plant-material zroduction and hazrvesting for the conceptual plantation
is developed. A tschnroecsncmic comparison of firing the crops dirsctiy for alec~-;g_=ow¢:
genaration with conversion to clesan fusl gas (methane or low-3Tu gas) aeither at the form sita
3r at salacted markers is made.

23,000 RESIDENTIAL

3T77 _lsooe INTEGRATION OF PHOTOVOLIAIC AND SOLAR-THERMAL IMERGY CONVERSION SYSTEY

Schueler, D.G., Fossum, J.G., 3urgess, 2.L., Yook, ¥.5L., (Sandia Lab, Albuguergue, NM),
Conf Rec of the IZET Photovoltaic Spec Conf, lith, Scottadale, AZ, p. 327-331, May §-8, 1973,
ubl By IZEE, Yew York, WY, 1973, Cat ¥73C20948-0ED

This paper axamines ways of raducing the eZfactive cost of tarrastrial photovoltaic conver-
sion systems using single c-ystal silicon cells by taking advantage of their abilisy %0 cperats

e“*c'ent-y at n-qh {llumination levels, and by combining chotovoltaic and solar-+hermal conver-

sz:n Procasses in an integratad sola: ccllectnr. A semiconductor device simulation computasr
caca a:e meatem e

S Szen ussd o optimize ths design of silicon soliar cells operating ia aul+i~-sun, alavatad
tamperature anvirsmments., The results of these calculations, along with avaluation of <he

geriormance of prototvpe cells, iadicate that silicon c2lls wizh Todified metallization and

?onzna levels can acﬁe*ve 11% conversion 2fficiency when oparatad at 40 suns =arrasssial
illuminazion and 100°C iunction <zamperzszura.

(ECONOMICE, Z2ACIATION, COMSUTIR ~00D) 23
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19,390 QTHER - HYDROGEN PRODUCTION, LARGE SCALE PHOTOVOLTAIC, ETC.

ST77 19011 STUDY OF AN UMNDERWATER POWER UNIT USING ALUMINUM METAL AS TUEL

Xaiho, Y., {(UMI Co, Tokyo, Japan), New Mater and Mar Struct, V 2:117-126, 1975, Publ by Int
Ocean Dav Conf, Int Ocean Dev Conf, 3rd, Prepr, Tokyo, Japan, Aug 3-8, 1373
Avail:Secr of Int Ocean Dev Conf, Japan Managae Assoc, Tokyo, Japan

It is well known that alkali metals such as sodium at normal temperature, or other metals
such as aluminum, magnesium and zinc in the molten state will, when in contact with wataer,
react violently and generate a great deal of heat. The application of this reaction f£or 2nergy
generation is atmosphaere independant and thererfors, suited for underwater use. Alsc such metals
2s aluminum are ccmmercially available and useable as fuel. In applying the principle, there
still remain many critical problems in Seed of fuel, power control including starting and re-~
starting of the engine, and heat-resisting devices and materials. The paper reports on re-
search into solving some of thesa problems, using the test model "U-4B" designed and developed
for general purposes under submerged conditions.

(POWER GENERATION, ALUMINUM ALLQYS, THERMAL ENERGY)

ST77 19012 POSSIBILITY OF LARGE ELECTRIC OUTPUT BY FLOATING TYPE SEA WAVE ELZECTRIC GENERATOR

Masuda, Y., Miyazaki, T., Emura, T., (Japan Mar Sci & Technol Cent, Yokosuka, Japan), Mar Resour,
Vv 3:219-228, 1975, Publ by Int Ocean Dev Conf, Int Ocean Dev Conf, 3rd, Prepx, Tokyo, Japan,
Aug 3-3, 1975
Avail:Secr of Int Ocean Dev Conf, Japan Manage Assoc, Tokyo, Japan

The paper reports on a laboratory study of electrical output from a large, Zloating Sea
Wave Electric Genarator (SWEG). Such units convert sea wave power into alectric power, and
small units are already in use powering buoys and lighthouses in Japan. Based cn the study

tests, it is concluded that most of the sea wave energy can be absorbed, and it will be possible
20 maka large SWEG units.

(ELECTRIC POWER, GENERATION, ENERGY RESOURCES)

§T7T 19013 OCZAN FOOD AND ENERGY FARM PROJECT

wilcox, H.A., (Nav Undersea Cent, San Diego, CA), Mar Resour, V 3:43-52, 38 refs, 1975, Publ
by Int Ocean Dev Conf, Int Ocean Dev Conf, 3rd, Prepr, Tokyo, Japan, Aug $-8, 1975
Avail:Secr of Int Ocean Dav Conf, Japan Manage Assoc, Tokyo, Japan

The Project is designed to explore and develop the ability to raises the giant California
xelp and/or other seaweeds, plants, and marine animals in the tropical and temperate oceans.
Sponsored by the National Scienca Foundation and other agencies of the U.5. Govarnment and
privata industry, the project is a three-phase, 11 to 15 yr effort to result in a 40,000
hectare farm system in the Atlantic or Pacific by tha 1985 to 1990 time period. This system
is projected to produce foods, fuels, fertilizars, plastics, and other products for man's
consumption at a rate sufficient to supply all the requirements for 12 to 20 persons per
hactare of cultivated ccsan. The productivity of the system is based on bringing the nutzients

of the daep waters by means of wave-powered upwelling devices into contact with the solar energy
of the surface wataers.

{BIOLOGICAL PRODUCTIVITY, MARINE ORGANISMS, HYDRODYNAMICS)

ST77 19014 TIDAL ENERGY - A WORLD QUESTION WITH LIMITED ANSWERS

Anon, Int Constr, V 15:50-56, Nll, Nov 1976 )
The article prasants a review on the devalopments and current status of utilization of
tidal power in alesctric energy production and conversion.

(OVERVIEW, POWER GENERATION, HYDRODYNAMICS)

3T77 19015 NEAR-UV PHOTON EFFICIENCY IN A TiO//2 ELECTRODE: APPLICATION TO HYDROGEN PRODUCTION
FROM SOLAR ENERGY

Desplat, J.L., (Cant d'Etud Nucl de Saclay, Gif-sur-Yvetta, France), J appl Phys, Vv 47:5102-
5104, N11, 8 refs, Nov 1376

An n-type (001) TiQ0//2 electrode irradiatad at 365 nm was tescad under anocdic polarization:
a saturation currsant independent of pH and proportional to light intensity has been observed.
Accurate measurements of the incident power lead to a 60% photon efficiency. A photoelectro-
chemical cell built with such an electrode, operated_ under solar irradiation without concentra-
tion, produced an elactrolysis current of 0.7 mA cm”“ without applied voltage.

(PHOTOVOLTAICS, ELECTRO CHEMICAL CELLS)
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3777 la0le 2YDROGENM FROM SOLAR SNERGZ VIA INERGY ZLIZCTROLYSIS

Cox, X.2., (Univ of New Mexics, Albuguergue, NM), SAZ Pap 7§9182, Vv 1:926-332, 13 sefs, 1976,
Subl by AICRKE., New York, NY, Iatarsoc Inergy Cenvers ZIag Conf, llth, Proc, State Line, ¥V,
Sept 12-17, 137§

3 simple mechod to producs aydrogen is by the alectrolysis of water. Power Zor the slec-
tzolysis calls is supplied by an arzay of silicon solar photovoltaic cells. Experiments are
conductad with a 12 watt (peak power) array wired dizactly 20 an electzolyzer. Initial results,
though not optimum, show that hydrogen is produced at afficiencies of up to 102. An average
af3iciency of 4.3% is cbtained in daily tests. N

{PEOTOVOLTAICS, IXPERIMENTAL, TESTING)

§T77 190l7 ENERGY CONVERSION VIA PHOTOELECTROLISIS

Nozik, A.J., (Allied Chem Corp, Morristown, NJ), SAE 2ap 76300%, Vv l:43-30, 26 refis, 197§,
Publ 5y AICRE, New York, NY, Intarsoc Znergy Convers Eng Conf, llth, Prog, Stats Line, )
Sept 12-17, 1976

Shotoelectrolysis is a new energy conversion scheme in which optical energy is converted
into ckamical energy usiag shotoactive semiconducting salac=rodes iz a photoslectrochemical
call. The process is shown 0 involve multiphoton affscts so that use can be nade o visible
light. A model for photocelect=ralysis is presentad which encompasses the zechanism and the
anergetics of the procass. Application of photoelectzolvysis ©o tie generation of nydrogen
from warar using solar radiation is discussed. Data on enargy conversion 2ificisnciss are
presented for several semiconductor electrode systems. These semiconductors have heen studied
in the “orm of single crys:tals and polyczystalline tain films. The economic viability of
snotoelactzolysis as a gotantial schema £or ths generacion of hydrogan is discussed and com=
parisons ara made with conventicnal hydrogen generating procasses.

’

(SEMICONDUCTORS, PEOTOVOLTAICS, SOLAR CILLS)

§T77 1301 PEOTOASSISTED ZLECTROLYSIS OF WATER: CONVERSIOM QF OPTICAL TC CEEMICAL ZNEIGI

Wrigheon, M.S., Bolts, J.M., Ellis, A.3., Xaiser, S.9W., (MIT, Cambridge, MA) , SAE Pap 763908,
7 L:35=-42, 42 -afs, 1976, 2ubl by AICKE, New York, NY, Iacarscc Energy Convers ing Coaf,
ll:zh, Proc, Stata Line, NV, Sept 11-17, 1376

Photoelactrochemical cells for the photoelschrolysis of X//20 to 2//2 and 0//2 are describad.
Such ca2lls can, in princizle, te usad =o efiiciently convert solar energy to chemical energy
in the form of the z2lactrolysis products. The sasie principles, potantial advantages, and
current problams associatad with photoelectrochemical calls as anergy conversion davicas are
outlined. The current stats of the rasearchk in this arsa is bdriefly raviewed, and work cazrTied
out ia the authors’ laboratory on TiQ//2-, Sn0//2-, 3rTi0//3=, XT20//3=-, and XTa//0//. //7//
™MEe//0//. //2//30//3~based cslls is highlightad. For the percvskits basaed cells the highest
afficiencias cbeain, and conversion ¢f sclar to chemical apnezgy for SrTi0//3 has been observed
=0 be as efficiant as about l3. Hcwevar, all of the metal oxida photoelactzodes listad above
reagond only to ultravialat light which is a small fzaction of the solar spectsum. Approacles
to daveloping visible light ressponding cslls ares discussed.

(OVERVIEW, ZPHOTOVOLTAICS, ILECTROCIEMICAL CILLS, SOLAR CILLS)

ST77 15019 PEQTOVOLTAIC ZMERGY CONVERSION USING CONCENTRATED SUNLIGET

Burgess, E.L., (Sandia Labs., Albuguercue, ¥M), 7 p., Prasentad at 20ta ann. SPI2 Tachnical
i?m?.'viig Diege, CA, Aug 23, 137§, SAND-76-5753, CONF-76Q0832~-3, E(29-l)-789, NT77-13647
vail:NTT
A davelopment orogram is described which uses sunlight conceantration technigues to aziace

an immediate raduction in cost-per-unit-powar for photovelsaic systems in which solazr call cost
dominatas tke total systam cast. CurTent examplas of_concgatTator selac call tachnologias are
single cryszal silicom and gallium arsenide. Implementation of cost raductions by the usa of
sunlicht concentzation is not dapendent on the davelopmene of low-cost, mass-production call
tachnologiaes but emphasizas high csll efficiency and low-cast concantIator systams.

(ECONOMICS, 2RODUCT CEVELOPMENT)
ST77 190  TECINICAL OESIGN AND ICONOMIC VIABIZITY OF LARGE-SCALE SOLAR-CILL/EYDROGEN-FUEL
INERGY STSTEMS A XESZARCY PRCPOSAL

Greeley, R.5., (MITRE Corp., MeLaan, VA), 120 p., Soonscred by NSF, M72-13%, N77-704388
No Ahstzact Available
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ST77 19921 SCLAR INERGY CONVERSION COF WATER TO HYDROGEY

anon, (Univ of North Carolina, Greensboro, NC), Platinum Yet Rev, V¥ 20:123, N4, Oct 1976

. A po;entially most lmportant discovery of a means of producing hydrogen from water by
photochemical clesavage has been announced by a team led by Professor David G. Whitten of the
Department of Chemistry in the Univaersity of North Carolina. The reaction, which could have
2 major impact on future energy requirements, involves a ruthenium complex, tris(2, 2' -bi-
pyridine)ruthenium (II)2*. pProfessor Whitten and his colleagues have found (Gerhard Sprintschnik,
Hertha Sprintschnik, Pierrs Kirsch and David Whitten, J. Am. Chem. Soc., 137§, 98, (8), 2337~
2338) that by reacting this compound with dioctadecyl or dihydrocholesteryl esters to yield
long-~tailed surfactant complexes insoluble in water, these can effectively promote cleavage.
Spread as a monolayer on sheeats of glass, in contact with water and irradiated by light,
these complexes give rise to a steady stream of molecular hydrogen and oxygen.

{ PHOTOCHEMICAL REACTION)

5T77 19022 CESIGN CONSIDERATIONS FOR HIGH~INTENSITY SOLAR CELLS

palal, V.X., Moore, A.R., (RCA Lahoratorias, Princeton, NJ), Journal of Applied Physics,
V 48:1244-1251, Mar 1977, A77-25591

Factors affecting the afficiency of Si and GaAs solar cells in the presence of high-
intensity sunlight are examined. The theory of efficient solar-casll design is briaefly raviewad,
focusing on short-curcuit current, open-circuit volrage, fill factor, and afficiency daegradation.
2ffacts of high intensity on collection efficiency and parasitic lossas are investigated. It
is shown that the current-collection efficiency ¢ 3i cells increases at intermediate levels
but may be raduced at very high intensities due to plasma racombinacion, that cpen-circuit
voltage and £ill factor incresase with intensity at a faster rata in Si than in Gaas, and that
an increase in temperature degrades the efficiency of Si faster than that of GaAs. Appropriatce
heat-sink designs to minimize such thermal degradation are considered along with the choice
of matarials and tracking systams for high-intensity solar cells. It is concluded that there
is no signifgcant advantage in choosing GaAs over Si and that temperature rises can be kept
as low as 25°C by simple heat-sink designs.

(PHOTOVOLTAIC CONVERSICN, THERMAL DEGRADATION)

ST77 19023 THE ADVANTAGES OF SUN TRACXING FOR PLANAR SILICON SOLAR CELLS

Mosher, D.M., 3cese, R.Z., Soukup, R.J., (Towa University, Iowa City, IA), Solar Energy, V 19:
91-97, N1, 1377, A77-25904

The paper discusses four factors critically important in comparing the output of a tracking
solar cell with that of a stationary cell. Thesa factors are the variation of solar intansity
on horizontal surfaces due to the spreading of light, the variation of light transmission
through the air-solar call interface at different incident angles, the variation in photon
path leangth near the P-N junction with incident solar angle, and the variation in transmission
of solar energy by the atmosphere as a function of time of day. It is shown that as long as
the operation of the tracker can be devisad to consume a minuts fraction of the output gain
realized, sun tracking using planar solar cells is praferable to stationary mounted solar cells.

(COMPARISON, SYSTEMS ENGINEERING, DIURNAL VARIATIONS)

ST77 139024 HETEROGENEOUS SENSITIZED DECOMPOSITION OF WATER WITH SUNLIGHT QUARTERLY PROGRESS
REPORT, JAN 1l-MAR 31, 1976

Ghosh, A.K., Maruska, 3.P.. (Exxon Resaarch and Engineering Co., Linden, NJ, Government Rasearch
Lab.), NSF/RA~760104, ¥SF ERP-75-13901, 40 p., EXXON/GRU.3BEA.76, PB-254486/4, N77-73525
Avail:NTIS HC A03/MF A0l

No Abstract Available

ST77 19025 PROPOSAL ON THE GENERATING SYSTEM OF LARGE ELECTRIC POWER FROM SEA WAVZ

Kobayashi, K., (Nihon Univ, Fukushima, Japan), Mar Resour, V 3:209-218,° 1975, Publ by Int
Ocean Dev Conf, Iat Ocsan Dev Conf, 3rd, Prepr, Tokyo, Japan, Aug 5-8, 1375
Avail:Secr of Int Ocsan Dav Conf, Japan Manage Assoc, Tokyo

A system is proposed for harnessing the horizontal motion of sea waves for ganerating
electricity. The system is based on hollow vanas attached to a rotating track, through which
the horizontal motion picked up by the vanes is transferred to a ganerator. The vanes rotates
only at fixed angles with raspect to the track when intercepting the horizontal motion of the
waves, and they retract parallel to the track axis on the downstroke to reduce drag. The
entire system floats just below the water surfacs.

(ENERGY RESOURCES, PCWER GENERATION)
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§T77 19026 POWER ZIXTRACTION FROM WATER WAVES

Chiang, C.M., (MIT, Cambridge, Ralgh 4 Parsons Lab for Water Rescurces and Hydrodynamics, MA)
3 9., Aug 3, 19735, AD-a032 781/7WE
Avail:Pub. in Jnl. of Ship Research, V 20:6§3-66, N2, June 1976

Saltar has demonstrated experimentally that a horizoatal cyliader in the frae surface
of watsr can se a device tO axtract 2nergy LTom the incident waves, This paper proposes a
design which is based on the idea of a tathared-float breakwacter, and gives tha theorsetical
design criteria for maximum power extraczion from a general f£loating cylinder wis=h cne or =wo
degrees of Izsedom. It is shown that the rats of energy 2xtraction must be equal to the rata
of radiacion damping and that the floating body must be made to rasorata. Then f3r a body
with one degree of Irsedom, the maximum afficiency at a given Zrequency can be a least cone halZl
if the body is symmetsical about a verzical axis, and grsater for an asymmetzical bady. For
a body with two degrees of Ireedom, all the wave power can be extractsed. Hydrodynamical aspec=s
of the controlled motion ars examined. Viscous affects are ignored.

(POWER GENERATION, HYDRODYNAMICS, 2?ROPOSAL)

ST77 13027 ANALYSIS OF THE SUN PUMPED LASER CONE OPTICS

Perry, 4.T., (Air Forcs Inst of Tech, Wright-Patisrson AZFE, Ohio School of Engineering), §0 2.,
Sept 13976, GEP/PE/76-1l, AD~-AG34 284/0WE

A meridional ray analysis is accomplished on tShe solar sgergy collactor part of a sun
Pumped laser. A Gaussian approximation is completad and shows a sclar image 0.37 inches in
diameter is locatad 3.8l c fzcm the end of the laser rod. The image is insida the laser
cavity. For 200 watts availablas at the primary zirzor of the Cassegrainian System, it is found
that only abour 130 watts is furnished to the cona lans Zor through put. Only about 66% of
the available 150 watts is collectad by the cone lens and channellad to =2a laser rod by tia
condensing cona. The last is found by a skew zay analysis of scme rays comiag fzom she outar
radial part of the primary =airxor. Thess rays ars traversing the system all the way t5 the
cona lens, but ara diverging befors entaring the lens and thersfore not being collacted Sy the
condenser cone. An analysis is made of the exi: angls of the power traversing thas condenser
cone. The analysis was nade so that an AR coating of the appropriate material and tkicknaess
could be put on the laser rod for maximum collaction cf the solar snergy wavelangths used iz
pumping =he Nd:YAG laser rod.

(MATHSEMATICAL MODEL, OPTICAL COLLECTORS, OVERVIEW)

$T77 13028 NEA TYPE QOF WAVE-ACTIVATED GZMERATOR LIGAETED 3C0Y

Akane, T., Izumi, H., (Ryckuseisha Cors, Tokyo, Japan), Mar Resour, V 3:229-247, 1975, 2ubl
oy Int Ccean Dev Conf, Iant Qcsan Dav ConiZ, 3rd, Prepr, Tokyo, Japan, Aug 3-3, 1375
Avail:Secr of Iat Ocasan Dav Conf, Japan Managa Assoc, Tokyo, Japan

About 10 years have passed since tha £irst TG-l Wave-~ictivatad Ganerator was put on the
narket. Sincs then there has been a demand for a =ars compact, lightar and lower-oriced gener-
ator model. To mmet these ragquiremants, the 7G-2 and TG-10l Wave-activatad Genarators weras
recently davelcped. The paper describes the results of experimants and gives an example of
estimation to cobtain raquized power fzcm thesa wave-activated generators.

(POWER GENERATION, OPTICAL MARKERS, TESTING!

ST77 190 22 ELESCTRC-OPTICAL SYSTEMS DESIGN CONFERENCE/INTERNATIONAL LASER EXPOSITION, PROCSED-
INGS OF TIE TECENICAL PRCGRAM, 1375

Anon, (Iad and Sci Conf Manage, Inc, Chicago, L), Electzo-Opt Syst Des Jonf/Iat Lasar Sxpo,
?roc of the Tach Program, Anahaim, CA, 345 p., ¥ov 1li-13, 1375, Publ by Ind and Sci Conf Manags,
Iac, Cuicage, IL, 1973

One hundresd and twenty seaven papers wars presentad at the Confarancs held i Anahein,
Califormia in November, 1373. Topics included: optical computing, wideband laser rscording,
cptics in solar enargy, and laser isotope separation.

(CVERVIZA, QPTICAL INSTRUMENTS, SROCISSING)
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